


























metal unsuitable for work in 
dominate. Gray iron castings of this 


product of 
1 - - % - 
that of a thorough understanding of all f 


molding and melting and skill of a 








Vol. 45, No 3, 


include 
interesting and 


RT collections 
among their most 


frequently 


valuable specimens, exceedingly in- 
tricate grille work, lace and other creasing scale. 
patterns cast in gray iron. To the 
lover of art they take rank as the 1 


super-product of the Michael Ange- 


Rodins of the 























foundry, and the 
casual observer 
who is at all fa- 
niliar with foundry practice wonders how i 
is possible to cast such pieces in gray * 
ron which generally is regarded as a a 
which ¢ 

eauty and refinement of execution pre- g 


haracter are liable to be regarded as the 
artistic genius rather than 


if the many elements which enter into 


fe 


lge. As a matter of fact,, ere. 


igh order in utilizing this knowl- 


e production of such 
istings requires no genius 


nless it is considered 





at genius is only infinite 
ipacity for attention 
detail, and they can 
produced in any 
undry where knowl- 
lige and skill are of 
sufficiently high order. 
he truth of this state- 
ient is proved by the 
act that castings which 
require utmost perfec- 
detail, which 
must conform without 
blemish to intricate pat- 
terns, which must be 
perfectly run despite 


tion in 


ON ROLL-OVER MACHINE 


£5 
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Making Gray Iron Art Work 


How Ornamental Castings Requiring Absolute Conformity to 
Pattern and Surfaces Suitable for Plating or Polishing Are Made 


By E C Kreutzberg 


The accompanying illustration 
molds selected at random from the heat of 
a single day at the Edwin A. Moore Iron 


FIG. 1—MOLDING DRAG SECTION OF ORNAMENTAL DOME MOLD 








the contiguity of thin and heavy sections, and which embody 
all the features of art castings, are being produced in gray 
iron for ordinary commercial purposes on a constantly in- 


The painstaking attention to all details and the carefully 
selected raw materials which are necessary to produce such 
castings naturally contribute toward a higher manufacturing 
los, Whistlers and cost than is usual in foundries. 


As a re- 


sult, the plant which engages in fine work 
must concentrate its efforts along this line, 
since it would not prove profitable to 
extend the output to the ordinary run 
of castings. 


showing 


Reading, Pa., indicate the 
possibilities of gray iron when applied to 
fine ornamental castings, and castings re- 
quiring microscopic accuracy. This plant, 
which specializes successfully in work of 
this character, produces castings weigh- 
ing from one ounce up to 500 pounds, 
and its output is 
limited entirely to 


Foundry, 


pieces which  re- 
quire absolute con- 
formity to pattern and 
a perfect surface suit- 
able for plating or pol- 
ishing. To such fine 
limits does the work 
gage, that the company 
guarantees all castings, 
even where thin sec- 
tions, 2x18 inches and 
scant %-inch fhick, are 
involved, to show a 
deviation from _ perfec- 
tion of less than 0.007- 
inch. It further guar- 
antees that the castings 
it produces may be ma- 
chined at a cost of 60 
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r cent as compared with the machin- 
g cost of similar castings made. else- 
vhere. 

The output of the Moore foundry in- 
udes dental castings, small complex 
arts of adding machines, parts for type- 
riters, moving picture, textile and other 
achines, all kinds of art work such as 
sor knockers and lighting fixtures, ete. 
Vith the exception of two molding ma- 
ines, hand-ramming is practised ex- 
usively, both on the floor and on the 
nch. This is due to the necessity, par- 


icularly exigent in this shop, for ram- 


ning some portions of the molds harder 


han others. In addition to ramming, 
he condition of the sand, the methods 
venting the molds, the location of the 
ites and the correct use of facing all 


i> 


are given careful attention, since it has 
been found by careful study that most 
of the discount results from poorly-de- 
signed and constructed molds. The 
mixture and melting of the iron also re- 
ceive careful consideration. The com- 
pany recently experimented with an alloy 
obtained by the addition of small quan- 
tities of Boron copper to gray iron, and 
the resulting mixture has been shown to 
possess high resistance to corrosion. 
This alloy is called “caboron metal”. 


Ornamental Castings 


Figs 1, 6 and 10 show the molds for 
ornamental castings. The one illustrated 
Fig. 6 is for an artistic doorholder. 
The rooster design must be brought out 
sharply since the casting later receives a 
decorative treatment which brings out all 
defects. The output is 50 molds per day 
nd the discount averages 8 to 10 per 
cent, due largely to washing and cutting 
of the sand, which destroys the detail of 
he surface. The weight of these cast- 
ings, which are put up on the bench in 
ordinary snap flask, is seven pounds 
each. Fig. 1 shows a roll-over machine 
which the drag of an ornamental 
dome is molded and Fig. 10 is a view of 
ther machine of the same type for 
making the copes. The principal re- 
iirement of this casting is that the or- 
namental detail, which is intricate and 
exceedingly regular and_ sharp, be 
brought out perfectly. The output, per 
day, is 15 molds and the discount is 
ut 20 per cent, due mainly to im- 
fections arising from the washing and 
ing of the sand. The metal in this 
ing is 3/16-inch thick. 


Automobile Ignition Casting 


g. 2 illustrates the mold and patterns 


an automobile ignition system cast- 
These pieces are made four in a 


ld in an ordinary snap flask and the 


d is poured through a circular gate 
ing two branches to each casting 

chief difficulty encountered in 
king these castings arises from the 
ssity of maintaining several lugs. 
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FIG. 6—ROOSTER DOOR HOLDER MOLD AND PATTERN 



































FIG. 7—PYROMETER CASE DOOR MOLD IN WHICH LETTERING AND PEBBLED 
MATTE MUST BE BROUGHT OUT SHARPLY, AND CASTING MUST BE 
ABSOLUTELY STRAIGHT 



































FIG. 8—MOLD FOR MOVING PICTURE MACHINE CASTING IN WHICH DIFFI- 
CULTY IS ENCOUNTERED DUE TO CONTIGUOUS THIN SECTIONS ' 
AND HEAVY LUGS AND TO THIN SAND WALLS 
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discount 


is 331/3 


Ss 


yut is 40 molds, or 160 castings 
per 


Che 


cent, 


the mold 


out- 


per day 
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Way 
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case has a depth of 334 inches and 


weighs 8% pounds, the thickness of the 
walls being 3/32-inch. In making this 
mold, careful ramming is required, som 
being rammed hard while 
knuckling This 


put up in three parts, a drag, a cheek 


pe rth ns 
other suffices. mold 
and a cov ering cope, and it is provi 


with two gates. The day’s heat is 18 
with an average of 16 good cast 
Most of the 
the sides 


the back of the casting. 


molds, 
discount is due 


cold 


ings. 


swelling of and shot 


Fig. 5 shows the mold and pattern 
for another automobile ignition syst 
casting. These pieces are cast six 11 


mold and are put up in an ordinary sr 
flask. 
averages 1/32-inch in thickness, with tl 
the drill 
Despite the thin wall secti 


Each weighs six ounces 


exception of lugs, which are 
3/32-inch. 
the casting must be kept soft enough s 
that it may be drilled by a gang drill 
at high speed. It 
lutely true to pattern, since it is fitted 
with great accuracy. 
chiefly from defects in the lower corners 
of the castings, where exceedingly 

loops are required to form screw holes 


must be cast abso- 


The discount arises 


> 


To prevent the corners from being 
and washed by the metal, it is necessary 
to sponge them, with the result that 


considerable gas is generated when 
The condition of 
sand, therefore, must be correct an 
mold must be vented properly that 


mold is poured. 


, 


soon as it 3s 
The output is 60 molds 
day, or 360 castings, and the disc 


may be removed as 


.) 


generated. 


averages only about 12 per cent. 

Fig. 7 shows the mold for a pyromet 
case door, together with the pattern and 
match-plate. The mold is made in an 
ordinary snap flask and the casting is 1 
x 15% inches, weighs 434 pounds and is 
3/32 inch thick, with the exception of 
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FIG. 11—TYPICAL CASTINGS PRODUCED AT 


the border, which is a 1g-inch. 
The chief requirements are that the cast- 
ing be true to pattern, straight within a 
limit of 0.007-inch, and that the sharp- 
ness of the lettering and of the pebbled 


matte be unblemished. Perhaps the most 


scant 


difficult feature is the maintenance of 
the lugs on the back and the small lock 
loop on the edge of the casting. To 


- . e ° 
produce a perfect casting, therefore, the 
mold must vented with 
since considerable sponging is necessary. 


be great care 


The daily output is 25 to 30 molds, re- 
sulting, on the average, in 20 perfect 
castings. 
Fig. 8 shows the mold and pattern for 
moving picture machine. 
made on the bench in an ordinary wood 
flask. The main features of the casting 
ire the depth and thinness of the sec- 
ions, and the presence 
leep lugs and bosses which 
ited close to each other, thus causing 
liffculties due to thin sand walls. The 
and is exceedingly liable to wash, hence 
ponging is necessary, with consequent 
ttention to venting. 
absolutely square and hence care must 
taken to guard against defects aris- 
g from contraction after pouring, since 
good deal of freaky shrinkage is liable 
result from the thin sections and the 
jjacent heavy lugs and The 
ne limits required are illustrated by the 


This mold is 


of numerous 


lo- 


are 


The castings must 


bosses. 


ct that a shift of any of the lugs 
much as 1/16-inch is sufficient to 
iuse the casting to be rejected. The 


isting weighs 12% pounds, is 45¢ inches 
ep and the walls have a thickness of 
64-inch. The mold has a riser and is 
ured through Unde- 
effects elim- 
ated by uncovering certain sections of 
le casting immediately after pouring, 
aving the mold, as a whole, to be 
haken-out after the casting has cooled. 


two runners. 


rable of contraction are 


THE EDWIN A. MOOR 


Fig. 9 shows some of the intricate 


dry sand cores made at this foundry, 
and include cores for a motorcycle cylin- 
der, ceiling plate, car-lighting fixture, 
gas-meter slot-casting, auto-ignition 
system casting, timing system casting, 


gas-heater burner, a turbine casting, 
punching machine and core for a 
valve. 
J ‘ariety of W ork 
Fig 11 shows typical castings pro- 
duced by this foundry. From left to 
right, the top row of castings includes 


a portable lamp base and column, cast 
gear wheels, pyrometer case, thermostat 


electric dome plate, lighting fix- 


and a 


case, 
ler; the 
row, left to right, includes a gas- 
base, 


machine 


tures, rooster door-hol 
bottom 
fixture 


adding 


ignition casting, 


system 


frame, lighting fixture 


E FOUNDRY, READING, PA 
ornament, slot casting for a gas meter 
and a pyrometer case door. 

One of the most difficult castings 
made at this plant is that shown in 
Fig. 12. This is the frame for an 
adding machine. This casting weighs 
11 pounds, is 10%x18 inches, and th 
top slopes up to a height of 11 inches 


The thickness of the metal is a scant 


'-inch, and the casting 


is provided with 
several difficult lugs. The pattern is in 
two parts and is molded on the bench 


in a 4-part flask. The output is 12 





molds per day, and 

is about 25 per cent, 

from imperfect ventin 

vision must be made ry off t 
gases generated in pouring. These are 


present in considerable 
the necessity for thorough sf 


the mold in order to prevent 




















FIG. 12—MOLDING 104 x 
REQUIRED TO VARY 


18-INCH 
FROM PA 


ADDING MACHINE 
TTERN NO MORE 


FRAME 
THAN 


WHICH IS 
7-INCH 








OO many foundries are be- operating costs. There will naturally 
ing directed without ade- be daily reports showing the kind and 
quate information coming quantity of material charged, the ratio 
to the executives as to the of metal to fuel, the amount of metal 


cost of the products of different kinds, poured out of the daily melt, and the 


different customers; without proportion of good and bad castings 


Some of this is only statistical 
for 


Or tor 


sufficient control of ade- made. 
quate information regarding the cost 


and all 


expense, or 


information, and some of it, as 


of unused capacity; too fre- example, the cost of spoiled castings, 


quently, without a production plan becomes much more significant when 
which will enable the management to reduced to dollars and cents. 
get the most out of the facilities avail- Third, if a foundry is asked to 
able. This is due to the widespread make individual castings which are 
belief that it is impossible, or im- jmportant as to weight, difficulty of 
practicable from the standpoint of molding, coremaking, cleaning, re- 
clerical expense, to have more ac- quirements as to metal, hardness, etc., 
curate information. so that special attention is required 
There are few foundry executives, at every stage, it will be desirable in 
however, who doubt that they could guch special cases to calculate the 


ise precise information of this kind cost of individual castings. In a job- 
| 


conduct of th 


iT 


re 


efhicient 


> 


or a more 


bing foundry, handling work for dif- 
only they could get the ferent the 


—— 1 ee ; ‘ : 
need promptly and their patterns will obviously be taken 


operations, if customers, character of 


records that they 


economically. It is the purpose to jnto account in quoting a price, and 
point out how these results, admitted jf that price is uniform for all the 
to be so highly desirable, can be se requirements of one customer, there 
cured is not much to be gained by attempt- 
i Sal a ing to get costs on individual cast- 
aeicatd _ ings, except occasionally to see that 
There are three prin« objects t one or two patterns are not costing 
be attained by operating an adequate too much above the average. 
cost and accounting practice : gut in a foundry where the work 
foundry First the management js done almost solely for the machine 
should know the costs on each line chop in the same business, the only 
of work, and therefore the profits On kind of cost accounting beyond av- 
the product made for the individual ¢rages that will be of much value is 
customer Phe portance r UUs one that will get costs on individual 
informati vill vary merent ¢ castings, or possibly on groups, like 
munities, and in different foundries, the castings for a line of pumps, for 
according to t number of customers example, in contrast with a line of 
served a amount OF etl gasoline engines, if both are made 
tion, and therefore the accurac in the same foundry and machine 
whi ( : st be made S$ shop 
1 + 
to customers this es y eS From this brief survey it is plain 
g foundr that the object to be secured by cost 
Secone > i . t the accounting ill vary greatly in dif- 
foundry management should gusto ferent foundries, so that what may be 
da reports weeny 3 — obvious necessity in one plant will 
ly summaries, of the st uncry be a matter of indifference in another. 
per S It t : ” \n adequate production scheme is 
n ating, it 1s . 5 so ne of the essentials for efficient 
r t wat a the “f undry management. It is also the 
ve dire ng 1 AK framework for the cost accounting. 
r d ; ’ ; There should be a record of all 
itterns on hand, properly indexed 
A paper pre nd that they may readily be located. 
SR omnes 910 Ps H This record should show the date, 
Scovell’s | “Cost Bur nd from whom received, storage lo- 
New York = cation, pattern number and how many 


on 


) 


Fssential Factors in Foundry Cost Accounting 


Intelligent Bidding and Fair Competition Depend Upon 
a Knowledge of the Cost of Different Casting Operations 





By Clinton H Scovell 


are to be made from each 
When customers’ patterns 
the date of the return 
should be noted on the pattern rec- 
the card 


the transfer file. 


castings 
pattern. 
are returned, 


ord before is removed to 

Upon receipt of an order for cast 
ings, at least three copies the 
order can be used effec 


tively. One should remain in the pro 


of 
production 


duction department, filed by custom- 
manufacturing classification, 
go forward 
to the foundry foreman, one for his 


ers or 


and two copies. should 
file and one as an order for patterns. 


A summary of these orders is kept 


by the production clerk, classified by 
customers, and if desirable for pro 
duction purposes, according to weight 
of of metal. \ 
color scheme may be used in connec 
tion with production orders, different 


castings or grade 


colors representing the various weight 


or grade classifications. A daily 
analysis of this summary is made by 
the production clerk and_ foundry 


foreman, and the production for suc 
days determined. Postings 
to this crediting 
the good castings made each day and 
leaving as a balance the 
for each pattern 


ceeding 


are made record, 
number of 


castings yet to be 


made. 
Distributing the Labor Charges 


When received at 
the foundry the gross weight of cast- 


new patterns are 





ings to be made from these patterns 
is calculated. By the 
record outlined in the preceding para- 
graph, the production ahead the 
plant can be closely estimated. 


maintaining 
of 


orders as issued to the 


foundry should be given 


Production 
serial nut 
bers. These order numbers can be so 
arranged as to indicate a customer, a 
class of work, a pattern, or if desi: 
able, all three. 

The labor cost will be sharply 
vided direct 
the direct 
further sub-divided, 


between and _—indir« 
charges 
the tot 


into cu 


charges. Even if 


are not 


payroll should be separated 


coremaking 
cleaning, pattern work and-carpenter 


pola labor, molding, 


shop. In most cases there should be | 
a subdivision of molding and core- 
making labor which will show the 





time consumed by molders and core- 
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makers against individual production 
orders (and. on large work a similar 
division of cleaning also). 

All indirect labor (except that con- 
nected with the molding, coremaking, 
departments) 





and possibly cleaning 
should be charged to appropriate 
burden centers and subsequently dis- 
tributed to job on the 
of pounds castings 
The 
with molding and coremaking will be 
charged from the distribution 
to the molding or coremaking burden 


cost cards 


of 


indirect labor associated 


basis good 


made. 
labor 


centers, and applied to costs through 
the hourly burden rate of these cen- 
ters. 


Materials and Supplies 
The principal material costs in a 
foundry are those for pig iron, scrap 
fuel charged into the 
There is also a considerable 


and cupola 
expense 
for molding and coremaking supplies, 
brick, furnace linings and 
such heating fuel, 


and equipment repairs, etc. 


general 
building 
The 
position of these miscellaneous charges 
will 


paragraph. 


items as 


dis- 
be discussed in a_ subsequent 

The material charged to the cupola 
is the principal cost of melted metal, 
although the total of metal is 
composed of fixed charges on the in- 


cost 


vestment on cupola equipment and raw 


material inventories, cupola repairs 


In 
well run foundry there is a daily 


and the labor of the cupola gang. 
any 
report of materials charged, and 
veekly and monthly summaries, from 
vhich the values of the materials con- 
sumed calculated 
charge to the cost of melted metal. 


\ perpetual inventory 


may be readily as 
be 
and sup- 


This does not necessarily mean 


should 


aintained for all materials 


1es. 


hat detailed stores cards should be 
aintained, covering all items of sup- 
“ plies. But separate accounts should 
" kept (including freight as well as 
al irchase price and unloading costs 


hen kept separate) for such impor- 
pig iron, coke, 


etc. supplies 


nt items as 


scrap, 


Iding sand, General 


iv well be grouped in a storeroom, 
which one should be 


person re- 


a msible. The balances on hand may 
checked individually as convenient. 
of the 
intervals, a 


sections 
at 


various inventory 


checked regular 


ry accurate record be main 


ned, 


rea 


can 





so that it is possible to pre- 
of and 
n at the end of each period with 


reliable statement loss 


1g t taking a physical inventory. 
ter [t is highly advisable that such sup- 
€ es as nails, gaggers, etc., be kept 


ler control. 














stores Large savings 
ve heen effected by requiring the 
remen of the molding and core- 
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making departments to issue requisi- 
tions for this class of supplies, which 
are a charge to burden in the 
tive departments. 


respec- 


Overhead charges or burden 


part of 
product in an ordinary foundry. Foun- 


are a 


very important the cost of 


dry land, it is true, is usually cheap, 
and the buildings are relatively inex- 


pensive; but repairs are high, espe- 
cially to cupola and equipment, if 
they are to be kept in good order, 


depreciation is rapid, and the current 


charges for supervision, indirect la- 


bor, and supplies, considerable. 


It is highly important that the current 
charges’ should 


are 


and 
charged to the product accurately. 

The natural of a 
are the the departments 
for molding, coremaking and cleaning. 
\ large space may be devoted to pat- 
tern storage, and 


be allocated 


divisions foundry 


cupola and 


in some foundries, 
to a shop and a 


pattern carpenter 


shop for repairs. 
The first burden charge to each de- 


partment is for rent. In case the 
foundryman rents his plant from a 
landlord, the rent chargeable to each 
department can be determined easily 


by apportioning the total rental paid 
among the departments in proportion 


to the relative areas which they oc- 
cupy in the factory. In the more 
common instance, where the plant is 
owned, the expense corresponding to 
rent consists of interest and taxes 
on the land, and interest, taxes, insur- 
ance, depreciation and repairs, and 
possibly heat and light on the build- 
ings. The sum of these charges de- 
termined for each building in the 
plant, divided by the available floor 
space in each, gives a square foot 


factor which can be used to distribute 


the rent charges to departments 
The Equipment Factor 

Let us now consider that we have 
the departments clearly indicated and 
with the cost of the floor space used 
by each properly determined Each 
department is provided with certain 
equipment necessary for the opera- 
tions which it must perforn The 
burden charges on this equipment will 
vary, because of the varying cost of 
the equipment, which affects interest, 
tax and insurance charges, and _ be- 
cause the nature of the operations 
performed affects the depreciation. 
Charges of these various kinds are 
therefore based on the value and kind 
of equipment in each department. The 


sum of the rent and equipment charges 


is fixed whether any manufacturing 


operations are carried on or not, and 
are known as fixed charges. 
The next charges are for power to 


drive the machinery and for repairs 
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to keep the factory in good operating 
The 


considered 


condition. power plant should 


be as an individual unit, 


and the cost of generating steam and 


power carefully determined. The cost 


of operating the power plant will in- 


clude, beside fixed charges, such 


items as_ labor, coal, water 


repairs, 


and supplies. Having determined the 


cost of power, each department using 


power should be charged with its 
correct proportion of this cost. If 
it is not feasible to record the power 
used by each department, the con- 
sumption should be estimated as 
closely as possible. Multiplying the 
horsepower hours used by the cost 
per hour, the power charge against 


each department is determined. 
Handling Expense of Repairs 


In a large plant the repair depart- 
should also be treated 
known. 


ment separate- 


The 


the cost of repairs 


ly, and its burden orig- 


inal estimates on 


in departments may be made from 


repair department records, or from a 
of the 
purchased, the 


knowledge repair materials 
payroll in this depart- 
of the 
for the 


such 


ment, and its share burden 


When 


tive 


work is done produc- 


work should 


be charged to them in the same man- 


departments 


ner as it would be by an_ outside 


all the 
of cost in the repair charges puts the 


company. Including elements 


repair department on a fair compara- 


tive with outside contractors 


basis 
who would certainly include their bur- 
den in making estimates on the cost 


of work. When the charges are accu- 
mulated on the individual repair jol 
they check the estimate in each de- 
partment 

The labor cost for foremen will be 
part of the burden of molding and 
coremaking, and of the pattern shop 


and carpenter shop, if they are large 
this kind. 
Cleaning labor may all be thrown to- 


enough to have charges of 


geether and assessed, with other gen- 
eral charges as a cost per hundred 
pounds on all the work done, but if 


the foundry is handling large castings 
which individually take several hours 
{ 


be cleaned 


to or chipped, these costs 
should be charged separately just as 
much as molding or coremaking la- 
bor, and in such casés the labor of 
foremen will be charged to burden 
as in other departments. 

Some foundry executives may ques- 


44 


tion the importance of dividing over- 


head or burden as above described. 
They may believe that average costs 
for metal, molding, coremaking, clean- 


ing, ete., are all that is necessary, and 
where the product is very uniform, a 
fairly good control of foundry opera- 


tions may be secured in this manner. 
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All however, 
the 
molding and 
different 
It 
that 


foundrymen, recognize 


varying labor costs for 


coremaking on 


widely 
castings 
different 
labor 
but it 
show 


weights and 
difference 
attention, 


analysis 


of 
shapes. is the in 
attracts 
little 


a 


cost 
takes only 
that there 
separate from that on coremaking. 


a to 
molding 


If 
the 


is burden on 


accurate distinction between 
of light 
desired, it is essential to separate the 
the 


burdens 


an 


cost and heavy castings is 


as well as labor 


costs 
charge 
proportion to the work actually done 


burden 


costs, and these in 


in the respective departments and not 


as a flat average over the entire out- 
put. 
Collecting Casting Costs 

The elements of cost in a casting 
are the cost of metal at the spout, 
and the costs of molding, coremaking 
and cleaning. There is overhead or 
burden to be reckoned in connection 
with all these costs, and there are 
certain general expenses, as_ for 


power, heat and light, and supervision 


that must be considered and spread 
in an appropriate way over the 
product. 

These costs will be accumulated on 
job cards for individual production 
orders. It is a question of discretion 
as to just what a production order 
should cover. In most foundries it 
will stand for a class of product, or 
for an individual customer’s require 
ments, but in some instances, as pre 
viously noted, individual castings will 
be made on separate production or 
ders 

\ job card should provide for the 
hours and amount of coremaking and 
molding labor, pounds of good and 
defective castings made, and a mem- 
orandum as to the loss through re- 
turns and allowances. The hours and 
amount of coremaking and molding 
labor will be posted from daily labor 
tickets and the weights of castings, 
both good and defective, from the 
daily production reports. \ memo 
randum of loss by returns L <a 
lowances will be obtained fr: the 
accounting department as credits are 
issued 

The burden of the coremaking and 
molding departments will applied 
to the corresponding labor charges 

referably on the basis of the produc 

ve hours already charged. 

If the work is large, cleaning labor 
and burden will appear as_ separate 
items on the individual cards. Any 


charges for patterns, or machine work 
that may be done strictly as a foun- 


dry cost, will be accumulated on a 
separate cost card, but should be in- 
cluded on the cost-of-castings card 
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under the heading of “Other Charges”. 

The cost of metal at the spout as 
accumulated the account set up 
this purpose is to be distributed 
to the job cards in proportion to cast- 
ings made. Some managements will 
desire to have the material cost of 
the cupola operating or 
conversion cost separately on the 
production orders, but if this division 
is made, it seems logical to go a step 
further and show cupola material, la- 
and burden all separately. The 
cost of the metal and the cupola op- 
separate, of course, 


in 


for 


metal and 


bor 


erating cost are 
on the cupola report. 

Just what course is adopted in this 
respect will depend on the view taken 
regard defective castings, and 
as it cannot always be known whether 


in to 
castings are defective as soon as they 


are broken out of the sand, it seems 


wiser to distribute all of the cupola 


costs to all of the castings made. 
Those that prove defective have a 
scrap value. If this is regarded as 


equal to the average costof the cupola 
charge, the cost of the defective cast- 


ing will be merely the labor and 
hurden (and conversion cost, if stated 
separately) which has been incurred 
in their making. 


The same result can be secured by 
the 

basis of good castings made and dis- 
tributing the cupola labor, burden and 


distributing the cost of metal on 


fuel on the total weight of castings 
inade, both good and defective. 
A total will be obtained as to both 


gross weight and amount, from which 


the weight only of defective castings 


will be deducted, if the metal cost is 
charged on the basis of good cast- 
ings. If the metal cost is on the 
basis of gross weight, both the weight 
and value of scrap will be deducted. 
\ccording to either plan, this will 
leave the net weight of good castings, 
and the total cost of both good and 
defective, less the scrap value of the 


defective castings 


General Burdes 


lo the cost, as above determined, 
general burden should be applied, 
representing miscellaneous foundry 
expenses, at a rate per hundred 
pounds. The main elements of bur- 
den in a foundry are to be recognized 
nd distributed as charges on land 
and buildings, and for power and 
repairs, but after the best possible 


analysis of charges of this character, 
and their to cupola, and 
to the departments of molding, core 
making, cleaning, etc., some general 


distribution 


charges will remain for such items 
as general supervision, clerical labor, 
shipping, delivery and the costs of 


defective castings returned from cus- 
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tomers (less scrap value). If the 
product is fairly uniform and rather 
small, all the costs of cleaning can 
be conveniently thrown in the gen- 
eral burden and distributed on a 
pound basis. 

The expense for flasks and pat- 
terns, including repairs as well as 
fixed charges, is logically part of the 
inolding burden, but this is sometimes 
thrown into general burden. 

The policy of different foundries 
will naturally vary in respect to the 
cost of new patterns. In a jobbing 
where the customers own 
the patterns this factor will not have 
be considered, but a foundry 
having its own machine shop, it 
will be considered part of the foundry 
The general up-keep of pat- 
terns may fairly be included in mold- 
ing burden, but the cost of new pat- 
terns should be accumulated on indi- 
vidual pattern orders, even if the 
final charges are to an expense ac- 


foundry 


to in 


cost. 


count. 

Patterns are an asset to a certain 
extent, and if a foundry rapidly 
increasing its line, it is logical to in- 
crease the asset in patterns, but after 
a line has been fully established a1 
increase in the assets account 
patterns should be made very 
tiously, and practically all 
of this kind charged as maintenance 


is 


on of 
cau 


expense 


Summarizing the Costs 


To complete an adequate cost and 
accounting plan for a foundry, pro- 
should be made for summariz- 
ing various recoids. The distribution 
of labor and materials and also the 
development of burden, have already 
been explained. 

The total cost of the cupola 
distributed to individual produc 
tion orders or job cards, according to 


vision 


will 
be 


one of the two plans previously out- 
lined, and the total 
to the cupola account and 


will be a credit 


a charge 


to individual orders. A summary of 


the production orders in respect to 
labor departmental burden will 
provide credits to the respective lal 

and and the total 
the finished castings will }« 
to account called “Cost 
of Goods Sold”, by individual custom 
if. immediately 


transferred to a machine shop inve: 


and 


burden accounts, 


cost oft 


charged an 


ers shipped, or be 


tory. The foundry cost cards shou 
provide for a convenient posting 

shipments (weight and cost valu 
and to carry forward the remaining 
inventory to the operations of thi 
next period. A few foundries mai 
tain a stock of clean castings that 
have not been machined, but this is 


for the benefit of 
rather than the 


almost -uniformly 
the machine shop 
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foundry, and the value of such raw 


castings is much better transferred 
to the raw material inventory in the 
machine shop, rather than carried as 
inventory of finished work in the 
foundry. 

On continuous jobs, such as work 
for a regular customer, or on any 
special work that is not finished in 
the month in which it is started, 
there will be material, labor and bur- 
den costs in the succeeding period in 
addition to those brought forward 
from the previous period. The bal- 
ances, both weights and cost values, 
determined at the end of each period 
(month or four weeks) are an in- 
ventory of work-in-process, and the 
total of the balances on the job cards 
should agree with the controling ac- 


count in the general ledger. This 
bookkeeping agreement should be 
established as a matter of course 


every period, and a physical inventory 
should be taken and compared with 
the job cards from time to time as 
may be convenient, so that the man- 
agement may be sure that the values 
and the weights are actually on hand. 

Upon card there should 
be provision for such information as 
the selling price, cost of goods sold, 
gross profit, loss on returns and al- 
lowances, and net profit. These items 
should be proved, by means of sum- 
maries, with the 
in the ledger. 

With an accounting plan in opera- 
tion as defined 


-ach cost 


controling accounts 


article, the 
management of any foundry can have 
accurate costs each of 
ings made or sold, know profits on 
each and the 


month a balance 


in this 


on class cast- 


at end 
dependable 
sheet and earnings statement. 
results, 


customer, have 
of the 
These 
moreover, can be. secured 
vith a surprisingly small amount of 
clerical labor what is 


lutely necessary for the orderly con- 


beyond abso- 


duct of any business. 


So foundries in 


many con- 


unction 


operate 


machine under 


with shops 
management, that it 
to add a word of 
management should always 


ake sure that the costs of operations 


the same seems 


order caution 


that the 


re equitably divided between machine 
iop and foundry. 
important 


This is particular- 
a company that is 
ing jobbing work in the foundry, 
esides supplying castings for its own 
hop. The income from casting sales 


to 


ill naturally be set apart, but unless 
ecial care is taken, the charges ap- 
icable to the foundry will not be 


nown and determined with equal 
curacy. 
\ foundry that is doing jobbing 


rk is very likely to be in competi- 
n with other foundries and while 
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the jobbing business may be desir- 
able to make up tonnage and work 
the foundry economically, any deci- 
sion to take business of this kind or 
let it go should be made only on the 
basis of accurate information as to 
what it actually costs and what, if 
anything, the foundry will lose from 
unearned burden, if the outside work 
is dropped. 


Cupola Charging 
By W. J. Keep 

Question:—We recently installed a new 
cupola which is lined to 40 inches 
and we are melting approximately 6% 
tons per heat. We are using half pig 
iron and half scrap. Our bed charge 
of iron is 1,800 pounds, followed by 
charges of 1,500 pounds each. We 
would like to know what the coke 
charges should be for castings weigh- 
ing from a few to 500 pounds. 

Answer:—The weight of the castings. 
has nothing whatever to 
do with the coke charge. You should 
charge sufficient coke to get hot iron. 
With such a small heat it is advisable 
to the entire upper row of 
tuyeres. It is probable that the maker 
of your cupola has advised you how 
much coke to use the After 
the coke is fully lighted and all the 
burned out, and when you 
begin to charge iron, the bed should 


of course, 


close 


on bed. 


wood is 


extend 15 inches or a little more 
above the top of the tuyeres. Other 
charges should be in the ratio of 


1 pound of coke to 10 pounds of iron. 
If the hotter than you 
require during any part of the heat, 
you the coke charges 
next day, or if the iron 
the coke charges can be 
In this will soon 
arrive at the proper charging figures. 
For a cupola of this size your iron 
charges are somewhat since 
of 1,000 would be 
preferable to charges of 1,500 pounds. 
for making the 
larger than the 
others, although it seems to be com- 
mon practice to do so, since the more 


iron comes 

reduce 
the 
dull, 


increased. 


can 
slightly 
is too 


way you 


large, 
charges pounds 


There is no reason 


first iron charge 


iron you can crowd on a charge, the 
better the melting ratio. 


Book Review 

Selling Your 

pages, 5%4x8%4 inches; published by 

The Sales Service Co., and furnished 
by The Foundry, for $1.00 net.. 

The most effective 

ploying 


board, 176 


Services; 


of em- 
whose 


methods 
labor is a problem 


solution has of 
the atten- 
tion of the industrial public in recent 


years. How to get a 


occupied a_ position 


increasing importance in 
satisfactory po- 
akin to the first 
one and with an equal need of exposi- 


sition, a subject closely 
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tion, unfortunately, has played the poor 
relation in respect to the notice given 
it. The book under consideration offers 
itself as a remedy for this omission. 
Each man has capabilities which make 
some particular form of occupation 
more acceptable than others to him. In 
the words of the book, “An axiom of 
life is that a man will be most success- 
ful in that field of work which he loves 
best.” “Selling Your Services’ attempts 
to make clear to the reader how he 
can discover this special field for which 
his talents fit him, and, having dis- 
covered it, how he can locate and secure 
work of the type he desires. The 
step is to get, or keep, as the case may 


first 


be, some kind of work, whether it 
chances to be of the most congenial 
type or not. The idea being that an 


employer looks with more favor on the 
man with a job who wishes to better his 
position than on the man without a job 
who, therefore, has to make bothersome 
explanations about why he is that 
condition. If opportunity for bene- 
ficial change exists in the company with 
which the person ambitious for ad- 
vancement finds himself, he is advised 
to stay with that company, as a reputa- 
tion for business 
asset to a man. 


in 


“loyalty” is a great 
If no such chance does 
exist, then the means for locating a po- 
sition which will prove satisfactory 
be investigated and the proper 
persons must be communicated with. It 
is always considered in better taste not 
to seek employment from a competitor 
of your present employers unless your 
work is of a type which precludes your 
entering allied industries. 

How to find the new position is next 


must 


considered. If it is to be located by 
means of a “situation wanted” adver- 
tisement, very good advice concerning 


the form of the advertisement is given. 
If the applicant is answering a “help 
wanted” advertisement, equally valuable 
instructions are given concerning the 
important points connected with the 
letter of application. The matter of a 
personal interview with the prospective 
employer is discussed next. 

The letter written and the visit made, 
the applicant is advised to keep himself 
in the mind of the man from whom he 
desires employment until he gets the po- 
sition or hears that it is no longer avail- 


able. The various follow-up methods 
are described and their methods dis- 
cussed. 


The annual convention of the sales 
and factory organizations of the Chi- 
cago Pneumatic Tool Co., Chicago, 
was held at the Great Northern hotel, 
that city, Jan. 11 to 13. The program 
included a trip to the company’s 
plant at Chicago Heights, concluding 
with a banquet at the Great Northern 
hotel on Saturday, Jan. 13. 
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The Dangers of the Semi-Dark Switching Yard 


at Night are Materially Reduced by this 
Artificial Daylight 














this type of illumination to indus 
trial purposes with unusual satisfac 










tion. 
Flood lighting, as a recognized de- 


partment of illumination, received 











much impetus from the © success 





achieved at the Panama-Pacitic expo- 


Use of Flood Lights in Industries «ion wire the uti, gardens 





towers and patios were bathed in 





















HEN the flood-lighting units ne of hundreds now in operation beautiful, vari-colored lights from 
that illuminate tl Statu throughout the United States. The hundreds of concealed projectors 
of Liberty were st ene! development of suitable lamps and re- More than 600 acres of the expositiot 
gized Dec. 2. 1916. a flectors for this effective type of illu- grounds were at night actually mad 
a word § fron President Vils mination has led to its adoption for to resemble day. This is the effect 
the successful culminatio1 f three many purposes. The wonderful scenic without the decorative frills, that is s 
years’ effort and development on effects of flood lighting on Niagara desirable for large areas used for it 
he part bon lighting <perts alls, a reproduction of whichis shown dustrial purposes. The even, well bal 
was ¢ 1 it the bottom of this page, make that anced illumination produced by flo | 
this illumunatior S uinly installation worthy of particular men lighting makes its use particularly { 
‘ surate with the importa tio1 The use of light from power applicable to storage yards, switcl t 
s e as A S : 1 : electors to bathe the exterior ing terminals of railroads and 
» Citic uildings and for installations sim- Jarge, open interiors such as fou 
\ ) 1iose at the Falls and Bedloe’s dries 
1, ranah+ +} lo ] £ ae 
at : : aay : iis ee rough: ~ Wawa polos Good Lighting Increases Productioi 
cle S sta es Of Mood lighting to the atten 
lighting units is f cours t tion of engineers, who have applied That good lighting is an important tj 
factor in increasing production and 
in the promotion of safety is a recog y 
nized fact. This has been strongly 4 
emphasized by the stimulated indus " 
ial activities which have characte: 
ed the last two or three years. As h 
the wheels of industry are accélerat h 

























MAGNIFICENT SPLENDOR OF NIAGARA FALLS IS REVEALED IN ANOTHER PHASE OF ITS BEAUTY 
BY FLOOD LIGHTING 
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Storage Yard is Not 
Insufficient 


The Night Shift in this 
Hampered by Shadows or 
Illumination 

and as larger and larger night shifts 
are pressed into service, the demand 


for better artificial light is accentu- 
ated. In many cases when plants 
were operated under less pressure 


than at the present time, shop work 
requiring only local illumination was 
through the night with 
By increasing the oper- 


carried on 
satisfaction. 
ating forces working in the storage 
yards, the products of the night shift 
distributed the 


light hours. with the 


could be during day- 
Now, however, 
stress of production so high, all de- 
partments of many plants are neces- 
sarily operated for 24 hours a day. 
This 


necessity for 


condition, therefore, creates the 


satisfactory  illumina- 
tion in a number of places not here- 
with artificial light. 


tofore supplied 


Uniform Illumination Without Glare 


The illustrations which accompany 


this article were made from. unre- 


suched photographs; they show prac- 
flood lighting 
quipment in switching yards, storage 


ical installations of 
places. Particular 
the uniformity 
and the 
It will be 
hat the light which is projected from 
flood 


yards and similar 


ittention is called to 


1f the illumination, absence 


strong shadows. noticed 


he reflectors is distributed in a 
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solid beam. 


the disa- 


of light rather than in 


Such eliminates 
greeable, and often dangerous, blind- 
ing effect noticeable 
if the light were not diffused properly 


distribution 


which would be 
by the projector. 

A type of projector 
Falls and 
industrial 
right of 


flood-lighting 


which is used at Niagara 


which is used largely for 


purposes is shown at the 


this page. This projector has been 
developed by the Western Electric 
Co., Chicago, and is equipped with 
a mirrored lens and a 1,000-watt in- 
candescent lamp. The casing of the 
unit is either cast iron or steel, de- 


pending upon whether the lamp is to 


be used where it will be protected 
from rain aad snow or whether it will 
be subjected to attacks of all kinds 
of weather. It is mounted on a hol- 


1 


low pipe standard, which is fastened 


to a large base of sufficient weight to 
give the lamp stability without bolt- 
ing. A swivel joint is provided at the 
point 


to the 


where the projector is joined 


standard. This arrangement 


ANOTHER STOCK YARD AVAILABLE FOR NIGHT WORK—THE PROJECTOR AT THE RIGHT IS EQUIPPED WITH A 


1,000-WATT LAMP 
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allows the lamp to be turned 
veniently in all directions. Thus, if 
the lamp is to be used in connection 
with construction work, it may be 
set in one place and turned to follow 
the course of construction as_ the 
work proceeds. 

Flood lighting has assisted in solv- 
ing the difficult problem of lighting 
foundries in a great many cases. At 


con- 


= 


NE of the little-known char- 
acteristics of cast iron, which 
nevertheless has an impor- 

tant bearing on results where 
accuracy in machining is essential, is 
the ability of this material to ease up 
internal 
main 


strains when allowed to re- 


quiescent for a more or less 


extended period of time. It seems as 
if the molecules in such.a casting, by 
virtue of their 
their relative positions to an extent 
sufficient to j 


mobility, can adjust 


overcome some of the 
existing stresses. 

The following instance will perhaps 
fair the condition a 


shaken 


give a idea of 


casting may be in when just 


out of the sand. A very large sheave- 
wheel, after shaking out, was taken 
outdoors to be cleaned and made 
ready for turning up. It was leaned 


against the side of the building, but 
before much could be done, an arm 
tore apart with a loud report. I[n- 
vestigation showed that the sun had 
been shining on the upper rim, thus 


adding a slight strain to those already 
existing within the arm and thus over: 
balancing the the 
Had this sheave been kept 


strength of metal 
in tension. 

under cover for a while, or at least 
until machined, the strains would have 
eased off sufficiently and allowed the 
sun to look upon it 


It will not be 


without disaster. 


necessary to multiply 


examples. Every engineer knows the 
danger of water-hammer in pipe lines, 
particularly if the latter are of cast 
iron. Every mechanic knows, or 
should know, that it is not good to 
strike a fitting thai under steam 
pressure. 
Shrinkage and Contraction 

It will be necessary to wt a few 
words about the internal strains in 
castings—the so-called casting strains 
we hear so much about It gen 
erally known that to get a casting 
reasonably true to the dimensions 
wanted requires a slightly larger pat- 


ing I Aimer 


A paper presented 
1 of the 
gineers, Febru 





Moldenke, is consulting 
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the time of pouring, the smoke rising 
from the molds tends to obscure the 
ordinary light sources. By placing 
flood lights at opposite corners of the 
foundry and directing their light hori- 
zontally across the molding floor 
above the heads of the workmen, the 
smoke from the molds is illuminated 
and in turn reflects the hight to the 
floor below and provides a glareless, 


By Richard Moldenke 


tern. The usual allowance for gray 
iron is 4% inch to the foot and 1% inch 
to the foot for white iron. This re- 


duction in length, breadth and _ thick- 
ness in a casting is erroneously called 
shrinkage. It should be called 
traction, as for practical purposes it is 
simply the difference in 

of the casting red-hot and 
fact, it is really a volumnar contrac- 
tion, and takes place after the metal 


con- 


dimensions 
cold. In 


has set. 

The real shrinkage covers an en- 
tirely different situation. When a 
casting is poorly designed, it is im- 
possible to feed the mold _ properly 
when pouring. The thinner sections 


set more quickly than the thick ones 
and may latter without 
means of drawing in liquid metal to 


leave the 


compensate for the reduction in vol- 
ume in the act of setting. As the 
metal sets against the mold _ walls 


first, and gradually thickens from the 
surface inward, the influx of 
fresh supplies is stopped there results 
the 


when 


least a 
shrinkage, 
and can be seen more particularly in 
white iron, by 


a void in center, or at 


spongy portion. This is 
reason of its greater 
volume from liquid to 
solid form, apart from the final con- 
traction red heat to ordinary 
Such shrinkage usually 
takes place at abrupt angles, in thick 
parts adjoining thin ones, in the rims 


reduction in 


from 
temperatures. 


of flywheels, hubs of pulleys, at the 
flangers of cylinders, etc. 

It will be that 
there are really two kinds of reduction 


seen from the above 


in volume to be reckoned with: First, 
that due to the change from the liquid 
to the solid state; second, the reduction 
in volume after setting until ordinary 
The 
shrinkage, 
The 


iron is 


temperatures have been reached. 
first, often called 


serious 


interior 
rather 


1S a 


occurrence. 


specific gravity of molten 


6.65; it does 
this figure 
on setting is 
the 
the 
ting, however, if gray iron results, the 
6.8. 


ibout not widely 
metal 
frac- 
combined 


On 


vary 
whether the 
white in 


from 
gray or 
carbon 

molten 


ture—all being 


when in state. set- 


specific gravity will be over and 
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uniform light. Such illumination in 
foundries, especially when molten met- 
al is being handled, tends to reduce 
the accident liability. The increased 
efficiency of the men and the attend- 
ant increases in production result- 
ing from the use of proper illumina- 
tion in industrial plants more than 
compensate for the original cost and 
small upkeep expense of the equipment. 


Seasoning of Castings 


if white iron, up to 7.8. The forma- 
tion of graphite in the structure ac- 
counts for the comparatively moder- 
ate increase in the case of gray iron. 
In average cast iron with 7.3 specific 
gravity, the increase in density is 
9 per cent, which means a 
very big decrease in volume for equal 


0.65, or 


weights of molten and solid metal. 
This situation accounts for the quan- 
tities of molten metal that have to 


be added to a mold after pouring it 
full in the first place, and in the case 


of small castings, particularly when 
of white iron, for the funnel-shaped 
sprue left in the pouring basin or 
gate. 


Interior Strains Reduce Tensile Strength 


Contrast this with the eventual re- 
duction in volume after setting. Here 
we have a linear reduction of about 


1 per cent in every direction, which 
is an infinitesimal amount when com- 
pared with the real metal shrinkage. 
It stands to reason that if the 
metal in setting has the power to 
pull apart, whatever liquid material 
may remain after feeding has stopped, 
thus spongy parts in 
the powerful 
strains which affect the strength in- 
juriously must have occurred. This 
is apart from the reduction of strength 
in the material for the itself. 
In other words, not will the 
metal have a lower tensile strength 
because of the spongy nature of part 
of the section, but the interior strains 
counterbalance part of the 
strength that is available. 
This situation is intensified by 
fact that the metal in 
so far more quickly at the mold sur- 


causing large, 


interior of a_ casting; 


section 
only 


tensile 


the 


setting does 


tace than in the interior—the cold 
sand walls drawing away the _ heat 
from the molten iron more quickly 
at the beginning of the setting 


process than later when this heat has 
to travel through a more or _ less 
thick shell of metal already set. The 
consequence is a higher percentage of 
combined carbon at the surface than 
in the the casting. In 
chilling the surface, we have a white 


interior of 
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may be readily bound in note-book form, 
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iron surface and a gray iron interior. 


The relative change in the specific 
gravities of the same molten iron 
turned into two extreme forms of 


iron as cast will indicate what strains 
there must be within the casting due 
to the differences in volume which 
the two metals want to occupy when 
set, but cannot properly occupy on 
account of the quickness of the setting 
action. 

Finally come the strains due to the 


contraction in the set material until 
ordinary temperatures have _ been 
reached. This has been stated as 
% inch to the foot in gray iron 
and % inch to the foot in white 
iron. In large castings this is very 


serious. Suppose, in the case of a big 
flywheel, the rim sets fast enough to 
hold the much cooler arm as in one 
set of jaws of a testing machine, the 
hub, held by the arms on the other 
side of the wheel, being the other set 
of jaws. Surely the arm in wanting to 
reduce in length % inch to the foot 
must be under a terrific strain if 
allowed do so. In the case of 
white the situation is much 
Such castings as hand-brake 
(subsequently annealed for 
malleable castings) snap apart when 
allowed to cool in the sand in the 
ordinary way. Work of this kind 
must be shaken out as quickly as set, 
taken to special ovens and allowed to 
cool down very gradually. 

Sufficient has been said to make the 
case of cast iron look very weak. 
Fortunately, there are two phenomena 
which help to overcome some of the 
injurious strains set up. The first is 


not 

to 
iron 
worse. 
wheels 


the fact that cast iron in the act of 
setting (between liquid and_ solid) 
can be stretched. The second is the 


seasoning or easing up of the remain- 
ing strains after the final contraction 
through the mobility of the molecules. 
It is the stretching of gray iron 
during the setting that saves the fly- 
wheel arm from rupture before the 
strains due to final contraction 
are introduced. It is the inability of 
white iron to stretch very much, which 
auses so many cracked castings in 
he malleable process which would 
1ot be seriously affected by the final 
ntraction. 


new 


Test Guarantees Unfair 


This discussion of the actual situa- 
mn in making castings has another 
aring. Purchasers of castings may 
ynder why foundrymen who really 
ow something about their basic ma- 
rial are so uncompromisingly op- 
sed to test coupons on their prod- 
t. The man who is at least some- 
hat familiar with iron should 
alize that it is unfair to the maker 
the casting to judge its value by 
test piece subject to a variety of 


cast 
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strains introduced as the result of 
position, manner of attachment, 
method of pouring of the metal, etc. 
It is further unfair to the purchaser 
to judge by coupons, as there are 
many ways of artificially strengthen- 
ing such test pieces. There is only 
one way of testing a casting prop- 
erly, and that is to break it. Obvi- 
cusly this will not do, and hence for 
repetition work a given percentage 
of castings can be thus tested. For 
all other cases the method of 
obtaining reasonable assurance on the 
subject is to make standard test bars, 
entirely apart from the castings, but 
of the same iron. These test bars 
should be made under conditions giv- 
ing the iron the best possible chance 
to show just what it is, neither arti- 
ficially strengthened, nor filled with 
strains and thus deliberately weak- 


only 


ened. 

Every mechanic knows that in plan- 
ing up a slab of cast iron both 
sides to get a true job, it is necessary 
to take a light cut, reverse, and take 
a cut on the other side, then reverse 
again for the finishing cut, finally re- 
for the last cut. If this is 
not done, there will be warped sur- 
faces to deal with on account of the 
internal strains. Again, it is well 
known that a true piston is rather 
dificult to produce. Even after grind- 
ing to a finish, it is apt to get out 
of true. It is not so generally known, 
however, that if such a cast iron plate 
or piston is allowed to remain in 
storage for a long period, the results 
will be much more satisfactory. The 
castings have seasoned. Where estab- 
lishments are familiar with future pro- 
duction demands, orders for castings 
are placed far ahead of requirements. 
Since, however, on getting to the bot- 
tom of a big pile the difficulty of 
tracing defective work becomes cor- 
respondingly harder, only shops hav- 
ing their own foundries are likely to 
do much storing. 

The present demand for very high- 
class machined castings, as evinced 
by automobile cylinders, pistons, en- 
gine and compressor cylinders, etc., 
should bring this question of season- 
ing out very prominently. Inquiry by 
the writer has shown but little knowl- 
edge on the subject in the trade gen- 
erally, though first-class foundrymen 
were very much alive to the matter. 
In general, the difficulty seems to be 
the inability of storing up ahead, or, 
if this is done, of de- 
fective product when least expected. 

We are indebted to the well-known 
metallurgist, A. E. Outerbridge Jr., 
for what seems to be the best indirect 
explanation of In his 
famous experiments on tumbling cast- 
ings to increase their strength, he 
found that by the action of light 


on 


versing 


discovering 


seasoning. 
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blows, often repeated, the internal 
strains were relieved to such an ex- 
tent that the real value of the metal 
came into play. The mobility of the 
molecules was aided by artificial 
means. Incidentally, however, the tests 
establish the mobility of the mole- 
cules in cast iron very satisfactorily. 
Replace half-an-hour’s tumbling by six 
months’ quiescence and the molecules 
will have done their work with some- 
what the same results. 

In view of the possible depression 
scheduled for this country on the 
close of hostilities in Europe, would 
it not be well to ease up operations 
slowly instead of shutting down tight? 
This would help the industrial situa- 
tion adjust itself more safely and at 
the same time permit supplies of cast- 
ings to accumulate, which will be all 
the better for having seasoned. 


SLOW MELTING AND BRIDGING 
By W. J. Keep 
Question:—Slow melting and bridging 
is the difficulty we are experiencing 
with our cupola which has a 60-inch 


shell and is equipped with special 
tuyeres. It is absolutely essential 
that we have hot iron, since we do 


a large amount of cylinder work and 
the iron must be carried a considera- 
ble distance before pouring. How- 
ever, after seven or eight tons have 
been melted, the iron begins to get 
dull. The tuyeres have given excel- 
lent satisfaction on small heats, but 
on large heats bridging occurs. We 
have boshed the cupola to accommo- 


date this style of tuyeres. Up to a 
few months ago our heats averaged 
14,000 to 16,000 pounds, when no 


trouble was experienced, but the melt 
is growing from day to day and our 
difficulties are increasing in propor- 
tion. Our coke bed extends 24 inches 
above the upper tuyeres and the bed 
charge of iron consists of 2,500 
pounds and the succeeding charges 
are 1,600 pounds of iron to 200 pounds 
of coke. Several days ago we made 
a heat of 22,500 pounds. The blast 
was put on at 3:15 p. m. and the 
bottom was dropped at 5:35 p. m. 
The heat required two hours and 20 
minutes and we would like to 
down this time if possible. I would 
like to know whether I can use a 
straight lining. While the cupola has 
a shell diameter of 60 inches, 4inch 
brick is used for lining, making the 
cupola diameter 52 inches. Also, 
would you suggest a single row of 
tuyeres with nearly continuous open- 
ings about 4 inches deep, 12 inches 
wide next to the shell and flared to 
18 inches at the lining? At present, 
the cupola is provided with 11 lower 
tuyeres, 7x 3% inches and six upper 
tuyeres, 3x3% inches. The blast is 


cut 





furnished by a delive: 


pip¢ . 


ounce 


fan, being 
blast 
records 1] 
the 


middle ot the 


through a 15-inch 
blast 
beginning of 

the 


j 


gage 
heat 
slagging, having 
pounds of limestone 
he slag was not 
freely. | Was atraid 
the formation eXCeSssSive 


present we are using 


only 
imount of limestone, 
tne slag 

milled, since 
to keep all slag 
t of th 


ot le turnace. 


I 
inspected the cupola 


coke 
upper 
weeks 
to 28,000 poun: 


essential that 


problem 


this peculiar type of lini 


ling, 
using cupolas of 
practically the sam 
ne row of 
melting rati 


columns, 
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will air. 
the 
slightly. It 
the 


piece of 


you probably enough 


iron 


get 


The thin supports from 
back 
to close 


thin 


tuyeres can be set 


might be advisable upper 
brick. 


iron, 


tuyeres with a 


When you begin to charge 
io it that the coke extends 18 
the top of the 
upper tuyeres 
that light 
the 
the cupola is hot 


see 
inches 
lower 


ibove tuyeres 


1 the Be 


two 


are cut 


your 


out. 


sure you hire 


hours before down, 


so that 
melt iron 


iron comes 
enough to 
when charging begins. Be 


careful to avoid charging sweepings 


either from the foundry or the charg- 
ing floor. 

Your cupola should be slagged after 
the first three 
will 


before if 
that 
and 


charges, or 
the slag 


run. Be sure 


limestone 


you 
not 
Use this flux to 
fluid pounds not 
sufficient, since it will probably 


are using good 


lolomite. enough ot 
produce a slag, 20 
being 
take from 40 to 60 pounds. You should 
the the 


Your blast pipe is small and 


not allow slag to remain in 
cupola 
you may have some sharp bends in it. 
The best way is to ‘learn to use what 
you have, you make 


before extensive 


Making Large Pure Aluminum 
Castings 


Foundrymen who have attempted 


¢ 
oO cast pure aluminum realize the diffi- 
tis work 
C6). 
pure 


culties involved in tl Recently 


the Sheeler-Hemsher Philadelphia, 


for aluminum 


received an 

size, which were 
and 
shrink- 
cast- 


or draws 
unusual 
f these 


—S 
iQ all 


en- 
linders is 
ee 
cylinder 


outside 
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diameter of with 2-inch 
flanges inside and outside, consisting 
of 34-inch. metal. The remarkable 
this work is the fact that 
a dry sand core was used and it was 
believed that the cylinders 
would crack in cooling. However, 
the first attempt proved _ successful 
and all of the castings passed a rig- 
orous inspection. 


42% inches 


feature of 


possibly 


Annual Meeting of Testing Society 
The 20th 

American 

terials 


annual 
Society for 
will be held at 
June 26-30, with 


the 
Ma 
City 


meeting of 
Testing 
Atlantic 
headquarters at the 
That this watering 
place is favored by the large majority 
of the members of this organization 
is indicated by the results of a vote 
taken select 
the time and place for the next annual 
gathering. Out of 453 ballots 
Atlantic City was favored by 
Chicago 56, New York 42, Washing 
ton 18, Pittsburgh 17 and scattering 
64. Two hundred and_ seventy-six 
members favored June, of whom 175 
named the last week of that month 
Notwithstanding the increase of 50 
per cent in dues, which became effect 
Jan. 1, 1916, the growth in men 
bership has been well maintained, : tl 


Hotel Traymore. 


several months ago to 


cast, 


256, 


ive 


net increase for last year having beet 
171, as compared with 208 the prev 
ous year. The present total member 
ship is 2,132, which represents a net 
increase of 62, as compared with tl 
figures reported at the last annual 
meeting. 

The Federal Foundry Supply Co 
Cleveland, received a contract from the 
United States Navy Yard to supply all 
of the graphite used by its foundries 


1917 
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OF LARGE SIZE FIG. 2 


ANOTHER 
CASTINGS MADE SUCCESSFULLY 


VIEW OF ONE OF 


BY 
A DRY SAND CORE 


THE 
THE 


CYLINDER 
USE OF 











Molding Wheels and Sheaves With Steel Spokes 


How to Properly Arrange the Mold and Place the Gates so That 


the Contraction of Various Parts of the Casting is Equalized 


ANUFACTURING steel spoke 
wheels and sheaves is attended 
with an unusual amount of 

difficulty, and unless the foun- 
dryman who attempts to make castings 
of this kind had considerable 
perience in this line of work, his efforts 
undoubtedly 


has ex- 


will be unsuccessful. To 
insure satisfactory results, certain funda- 
mental principles in the preparation of 
the mold and the pouring of the metal 


must be followed. The operations to 
be outlined in this article constitute the 
practice followed in a_ plant where 


wheels and sheaves have been manufac- 
tured successfully for many years. 

Fig. 1 shows a common type of wheel 
varying in diameter from 6 to 10 feet. 
The from 2,000 to 8,000 


pounds 


weigh 
and the 


rims 


are set up to the 


Fig. 3,to insure a perfect 
the lower spokes are set 


BD) 


hub cores, ( and JD, ar 


after which the upper tier 
is placed in 
EE, which are. ide 


BB, and _ the 


is similar to aA, are then 


position 
cores, 
upper 
and 


mold 


the 
the lower cores 


Fig. 5 shows the complete 


indicates the lower rim c 
form the inside of the rim. 
noted that the outer edge 


sweep, as shi 


hub c 


ao te 
securely €i 


wn in 
le. After 
place, the 
S inserted, 


of spokes 


The upper 


ntical with 
ore, which 
added to 


amped to 


d mold; B 
ores. which 
It will be 


of the rim 


is formed by green sand placed between 
the wooden segment F and the curbing, 


G. Seacoal facing is used 


and G to the height of the 


between F 
Flat 


cores. 


By R H Palmer 


cores, in the form of segments, are 


placed on the mold to cover the rim, 


and the joints between these segments 
are covered with paper ‘over which 
loose sand is thrown. The mold is 
weighted with pig iron to hold the 


cores in place. 
The 


heading of the 


gating and 


illustrated in 


arrangement of the 
mold is 
Fig. 5. A large pouring basin is pro- 


vided for the metal for the rim and a 
riser at the other side of the wheel fur- 
nishes a means of feeding the rim 


which is poured one day, and the hub 
the following day. 

Foundrymen who have been 
tomed to making light castings are 
liable to question the practice of feed- 


accus- 





hubs range in 

AX) 
2,000 
The 


are 


weight from 
to OVEeT 
poun ds. 
steel spokes 
about 134 inches 
in diameter 


When 


i wheel of 


molding 
this 
type, it is much 
more convenient 


to us¢ Cc 


rim than 
the 
flask. 


ind the 
» make 
mold in a 




















The first oper- 





involves 
the forming of 
green 
ind which is 
shown 


Fig. 2. The 


\ 

the hub, and 
e ottom 
~ R] 1 Bs 

( n 1en are 
iced in posi 
1 The cores 
the rim are 


ide in sections 


d contain half 














ing the rim. Experience has shown 
that rims of this 

kind, having a 

large cross-sec- 

tior will sink 

down in_ the 

show 


spongi- 
ness and will 
contain holes in 
places 


Various 


prov 1810Mn 
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1——-A COMMON TYPE OF WHEEL 
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HAVING 


STEEL 


ing a loss in the 
volume of the 
SPOKES section due to 
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FIGS. 2, 3 AND 4—SUCCESSIVE STEPS IN BUILDING-UP A MOLD FOR 
WHEEL OF THE TYPE SHOWN IN FIG. 1 


A 
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in diameter. The rims vary in weight 
trom 700 to 3,600 pounds and the hubs 
from 400 to 1,800 pounds. 

In preparing the mold for a wheel 
of this kind, the bed of green sand is 
leveled an indicated in Fig. 6, and the 
hub core, A, and the runner or gate 
cores, BB, are placed in position. Sand 
is then rammed level to the top of the 
gate cores in the space between the 
cores. This forms the bed on which 
are placed the lower halves of the core 
forming the inside of the rim. This 
sand bed also forms the inside edge of 
the mold below the rim cores. Th 
center and top hub cores, and the steel 
spokes are assembled in the mold i 
the manner previously described. A 
segment similar to F, Fig. .5, then is 
placed against the inside of the rin 
and sand is placed on top of the top 
halves of the rim cores and betweer 
this pattern segment and the _ outer 
curbing of the mold, as indicated in 
Fig. 8. 

Mold is Open at Top 


The arrangement of the mold and the 
method of pouring differs from that 
previously outlined, the top of the rin 
being left open, eliminating the necessity 
for providing risers. As the metal is 
poured into the large pouring basin and 





a as c¢ uli( 
coating Ol Silicate Ot soda, 
commonly known’ as_ liquid _— giass, 
has a_ beneficial effect upon the 
ibility of the metal to firmly there 
to the steel spokes. As an indication of 
this, an interesting experime m be 
cited. A band of cast iron, 4 inches i$ 4 , 
thick and about 8 inches in diameter, J | SS LOWE 1a/f 
was cast around a 17-inch steel shaft <i Core 
The shaft had been thoroughly cleaned 


and the metal was poured at white heat 
It required a pressure of five tons on a 
h 


’ 1: 1 
yarauiic press to move the cast iron 


Tie NS 





on the shaft A second piece of the 
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same shaft was cleaned and coated with 
silicate of soda, and a casting of the 
same size as in the first trial, was cast 
around the shaft. When placed on the 
press, a pressure of 35 tons was ret 
+ slip the casting r the & 4+ 

The analysis of the ir use k 
ng the rim of the wheel of the type 
mentioned, follows Graphit carb 
2.416 per cent; comt car () 780 
per cent; silicon, 1.760 per cent; sulphur 
0.096 per cent phosphorus 578 per 
ent, and manganese, 0.52 per 

Desiqy Rt } r 
: 
‘ 4 i 1€€1 at 
Te ¢ t A H hy + | 
wit erent desig lus- | 
trated Fig f 7, & ) eels : 
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is fed to the mold through the gate 
leading to the bottom of the rim, men 
are stationed around the mold to guide 
the dirt and slag in the rising metal, 





by means of rods, to the top of the rim. 
Since the mold has been extended to a 
height to allow for this top edgé of 





~axo- 























dirty metal, sufficient stock is provided 
to permit of machining off this unde- 
sirable metal. 


Method of Gating Important 
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In this mold, the method of gating 
has a great influence upon the behavior 
of the metal while cooling, and con- 
sequently affects the shape of the cast- 
ing. Fig. 8 indicates the gating arrange- 
ment that was employed for many years 
in making these wheels. The metal was 














poured into the large basin from which 
it flowed through the gates to the bot- 
tom of the mold where it entered the 
rim. The metal flowed around the rim 
until the two streams of metal met at | 
the lower part of the rim at the side 




















opposite the pouring basin. Naturally, 
at this point, the metal in the mold was 
more sluggish than that near the gate 
on the other side of the wheel, and this 
difference in temperature was made 








fig. J 








more pronounced by the chilling effect 
of the steel spokes upon the molten iron. 
The metal, at the side farthest from 


EVEN 


DISTRIBUTION 


ISFACTORY METHOD OF BUILDING-UP 


FIG. 8—A POOR METHOD OF GATING THE RIM. 


OF 


THE SPRUES PREVENT AN 
THE SHRINKAGE STRESSES. FIG. 9—SAT- 
RIM MOLD 
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the gate, cooled much more rapidly than 
that below the pouring basin, and as a 
result the iron was harder at that point. 
Moreover, on the morning following 
the day on which the metal was poured, 
it was invariably discovered that the 
rim on the side opposite the gate had 
crept closer to the center of the wheel, 
as indicated by the dotted lines at X, 
Fig. 7. The gate, firmly held by the 
surrounding sand, served to prevent the 
pouring side of the rim to contract 
toward the center, thus accounting for 
the eccentric form of the wheel. 


How to Equalize Contraction 


The second, and preferable method of 
gating this casting, involves the use of 
cores for forming every part of the 
rim. The two cores which form the 
inside of the center of the rim are the 
same as those used in the other pour- 
ing arrangement, but instead of sand 
supplementing these cores, additional 
cores, as shown in Fig. 9, are employed. 
The outer and bottom faces of the rim 
are formed by a core with a lip on the 
bottom, extending underneath the cast- 
ing to the core which forms the lower 
inside face of the rim. The pouring 
gate, in this instance, distributes the 
metal to the mold through a number of 
gates leading directly into the rim. 
These gates are spaced between the ends 








FIG. 6—DETAILS OF MOLD FOR SECOND TYPE OF STEEL SPOKE WHEEL 
DOTTED CIRCLES SHOW 
METHOD OF 


FIG. 7—PLAN OF MOLD. 


RESULTING FROM IMPROPER 





GATING 





ECCENTRIC 


RIM 


of the steel spokes, as shown in Fig. 7. 
When pouring, sheets of perforated tin 
are placed over the hole and the pour- 
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ing basin is filled as rapidly as possible. 
The metal is held back by the tin long 
enough to allow the dirt to rise to the 
top of the mold, and thus clean metal 
drains directly into the mold. 

The hub should be poured on the side 
opposite that from which the rim was 
poured. A good mixture for the rims 
of wheels, similar to the one described, 
follows. Graphitic carbon, 2.536 per 
cent; combined carbon, 0.820 per cent; 
silicon, 1.680 per cent; sulphur, 0.086 
per cent; phosphorus, 0.540 per cent, and 
manganese, 0.520 per cent. 

Figs. 10 and 11 show the mold of a 
common type of sheave wheel having 
steel spokes, 1 inch in diameter. It will 
be noted that the hub is formed by 
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spokes. In the case of 7 and 8-foot 
wheels having light rims similar to that 
of the wheel in Fig. 6, the breaks usu- 
ally occur near the hub. Investigation 
of this difficulty shows that if the hub 
is poured on the same side as the rim, 
and if hot metal is poured on or near 
the steel spokes, that the strength of the 
With hot iron drop- 
ting into the hub alongside of the spokes 
which previously have been 


spoke is impaired. 


subjected 
to the high temperature of the molten 
iron in the rim, and with the bottom 
gate retarding the shrinkage, the stress 
upon each of the few spokes near the 
pouring gate is in excess of that on 
any of the other spokes; consequently, 
one or more of them will not be strong 
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FIG. 10—PLAN OF MOLD FOR 


FIG. 11—SECTIONAL VIEW OF MOLD 


STEEL SPOKE SHEAVE WHEEI 
SHOWING DETAILS OF HUB AND RIM 


CORES 


cores in the manner employed in mold- 
ing the wheels previously mentioned 
The cores for the rim are in halves 
which form the center of the inside face 
of the rim, a core which forms. the 
outer face of the rim and top and bot- 
tom cores which lie above and below 
the others. The metal is poured into 
the mold through gates in the top, or 
cover cores, or through gates leading 
into the center portion of the rim at its 
inside face. The former method is pre- 


ferred, but in either case the metal 
simultaneous into 


three or four gates, evenly spaced on 


should be poured 


the rim. A riser should be provided to 
feed the hub. 

In casting the two types of wheels 
and sheaves, many foundrymen experi- 
ence trouble due to the breaking of the 


enough to withstand the tension of con- 
traction caused by the cooling of the 
hub. 

To insure success in casting metal 
around the spokes, one or more gates, 
large enough to allow the hub tto fill 
quickly, should be provided. If these 
precautions are taken, the spokes will 
retain their 


not be burned, but will 


original strength. Moreover, a steel that 
is too high in carbon should not be 
used, and under no circumstances should 
the hub be poured before the rim has 
Sand should be 
mmed against the inner cores of the 


id ample time to set. 


rim and against the outer cores of the 
hub, but~-the center section of each 
spoke should be left exposed as much 
as possible. 
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Figuring the Cost of the Cupola 
Heat 
By W. J. Keep 

Question:—Kindly tell us the exact 
cost of iron as it is tapped from the 
cupola. Our recent heat, as shown 
by our daily report, totaled 7,100 
pounds, which consisted of 1,200 
pounds of coke at $10.80 per ton; 
2,100 pounds of pig iron at $26.50 per 
ton; 700 tons of pig iron at $19.50 per 
ton; pig bed returned to the cupola, 
gates charged, 1,200 
pounds; machinery scrap, 900 pounds, 
at $12 per ton; plate, 950 
pounds at $9 per ton; 500 pounds of 
shot, and 60 pounds ‘of limestone, at 
$1.25 per ton. The cost of cupola 
labor was $8.25 for the cast. 

Answer:—With cupola labor $8.25 
for the cast with 1,200 pounds of 
coke at $10.80 per ton, the cost of 
the coke for the heat was $6.48 and 
the labor and coke for the charge 
of 7,100 pounds represented a cost of 
0.21 cent per pound for the 7,100 
pounds. The 2,100 pounds of pig iron 
cost $27.33; 700 pounds of pig iron, 
$6.72; 900 pounds of machinery scrap, 
$5.40; 950 pounds of stove plate, $4.28, 
to which must be added the cost ot 
the 750 pounds of remelt pig bed, 
1,200 pounds of gates and 500 pounds 


750 pounds; 


stove 


of shot, representing a total of 2,450 
pounds to be charged at the cost of 
the mixture, representing an expense 
of $23.32. Against 2,450 pounds must 
be charged 0.21 cent per pound for 
labor and coke from the previous day, 
amounting to $5.14. The 60 pounds 
of limestone at $1.25 per ton repre- 
sent a cost of 4 cents, making a total 
of $87.46 for the 7,100 pounds of iron 
melted, or a cost per pound of 0.0123 
equal to $24.64 per ton. 
Taking into consideration incidentals, 
such as lining of cupola, etc., the cost 


would be approximately $25 per ton. 


which is 


Belt Slings for Cores 


A New England foundryman uses 
old leather belts as slings for carry- 
cores 


around the shop. 


These slings, which are about 5 feet 


ing heavy 


long, are suspended from the crane 
hook in the same manner as ordinary 
chain slings. They are particularly 


suited for handling round or _ barrel- 


shaped cores 6 inches or more in di 
ameter. The leather grips the coré 
firmly and at the same time does not 
injure or scratch it in any way 
Slings of this type cost practicalls 
nothing, since old belts that are.use 
less for power transmission may be 
employed. Such belts are even pre 
ferred to new ones on account of 
their superior flexibility. Belts from 
3 to 4 inches wide are considered most 
satisfactory. 
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MONG the materials 
used in the art of finishing 
and protecting metals, few 
are of greater importance 

more careful study than 
lacquers and japans or enamels. 

is one thing to produce, by plating 


many 


deserve 


or coloring processes, a finish which 


is 


beautiful and pleasing to the eye, 


but it is an entirely different problem 


erable 
without 


preserve its beauty for any consid- 
period of time, 
exception such 


since almost 


finishes are 


comparatively unstable in the air and 


soon fade or tarnish unless they are 


protected by some kind of a coating 


which will exclude air and 


known 


+} 


very 


I ) 


1 





irface, 


he finish. 


ishing, 


moisture. 
which is commonly 
widely used for 
clear, 


The substance 
lacquer is 
the 


as 


is purpose, in form of a 


ightly yellowish liquid that, beyond 


the 
detract 


lustre to 
to 


appearance 


high 
add 
the 
By the addition of dyes, 
to 


ving a rather 


does not or 


much from of 


rwever, lacquers can be made 


rotect not only the finish from tar- 


but will enhance its beauty 
eatly and thus serve a double pur 


Sc. 


Knowledge of Composition and 
Application 


(o obtain the best results, however, 
this as well as in any other line, 
at least knowledge of 
composition and proper methods 
of these materials. 


juires some 


application 


lany'a plater has wondered why his 


cial finishes did not hold up and 
Ss sought various explanations for 
s, without suspecting that a poor 


quer, or one which is improperly 
xed or applied, is the cause of all 
e trouble. 

Chinese and 
hich produce 
nishes, have been used for 
any years and 


native 


lacquers, 
beautiful 
a great 
from 
they 


Japanese 
unusually 


are obtained 
trees; 


rtain in reality 





Protective Coatings: Lacquers--- 


By E P Later 


are more like oil varnishes. The or- 
dinary lacquer used in metal finishing 
is largely a manufactured article and 
the history the of 
these materials is interesting, recount- 
ing does the 
mendous amount 
but 


of development 
tre- 
experiment and 
not permit 
of a more detailed reference to it. It 
that the 
covery of the action of nitric acid on 
other of cellulose, 
the of 
pounds known as nitro-celluloses, by 
1845 
evolution. 


as it record of a 


of 


research, space does 


may be said, however, dis- 


paper and forms 


resulting in production com- 
the German chemist Schonbein in 
the first 


Many 


was step in this 


years of work were required, 


however, to develop suitable solvents 
and otherwise put 
in proper shape for use, so the ap- 

of the modern type of 
such as know it today, 
from 1882, John 


took 


solvents 


these compounds 
pearance 
lacquer we 
when 

of 
pyroxylin, 


dates about 


Stevens series 


for 


out a 
of 


patents 
certain 
classes of nitro-cellulose; among these 
amyl Many 
other solvents have been patented and 
of them 
extended 


solvents was acetate. 


find a less 
but 
continues 


some more or 
use, amyl acetate, 


oil, to hold 
portant place in the list of such sub- 


or 
banana an im- 
The manufacture of pyroxylin 
started at Springfield, 
N. J., in 1886, and when the question 
of the infringement of certain patents 
developed it resulted in the formation 
of a company for the manufacture of 


stances. 


lacquers was 


these products. 

Referring to the lacquers used to- 
day, these are divided into three gen- 
eral classes, based on their composi- 
tion: First, we have those containing 
only some gum in a volatile solvent; 
second, those which are a solution of 
in a and 
gum 


solvent, 
both 


pyroxylin suitable 
third, 
and pyroxylin. 

The first class, therefore, practically 
belongs in the list of materials known 


lacquers containing 
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Resins in solution 


as spirit varnishes. 
in amyl acetate or some_ similar 
solvent, but free from turpentine or 
pyroxylin, are known as resin lacquers. 
The resins usually employed are shel- 
lac, copal, sandarac and mastic, given 


in the order of their relative im- 
portance. Damar, amber and the hard 
copals are soluble only with difficulty 
in amyl acetate and amyl alcohol, 
fusel oil, although the solubility is 
increased by fusing or otherwise 
treating them. Certain resins, such 
as elemi and myrrh, which are too 


soft to be used alone give good re- 
sults when mixed with sandarac, 
example, and some of the softer 
appearing to increase the 
and lessen the brittleness. 
members of the class of 
known balsams, such as 
Peru, storax, tolu, etc., are still softer 
and are also used with 
to produce a tough film. 


for 


copals, 

elasticity 
Some. sub- 
stances as 


other resins 


Origin of Resins and Gums 


It may be interesting to consider 


briefly the origin of some of the 
more widely used resins and gums. 
Gum shellac is as exudation which 


appears on several eastern trees, fol- 
the sting certain insects 
which lay their eggs in and are them- 
selves enveloped by the sticky mass. 
This is collected and refined by melt- 
ing and straining through cloth, after- 
ward pouring it over a cold metallic 
or other surface. If 


lowing of 


desired, it may 
be bleached later and made the basis 
of a white varnish. Shellac is more 


or less soluble in several liquids, but 
is perhaps most widely used in alco- 
holic solution. 

Copal is a term which is rather 
loosely used to designate a number 
of resins, both hard and soft, which 
are obtained from some of the east- 
ern and tropical countries. The soft 
copals, which are of importance in 
lacquer manufacture, are the prod- 
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ucts of living trees, but the hard 
varieties are of fossil or recent fossil 


origin, that is, they were formed and 
perhaps have been buried in the earth 
for many hundreds of years. All 
of a vitreous appearance, transparent 
and of a yellow or reddish color. 


are 


On the whole, copal is the cheapest 
of the resins used in lacquer making 
and it~ finds the 
cheaper classes of work, such as tags, 


extensive use on 
fruit cans, and so on, generally being 
mixed with aniline produce 
desired color. 


dyes, to 
any 

Sandarac is as hard as kauri copal 
and in 


some ways possesses even 
more desirable qualities. It exudes 
from the bark of a tree growing in 
Africa and is readily soluble in the 
common alcohols, wood, grain and 
amyl, less so in amyl acetate and 
only slightly soluble in benzol and 
benzine, a fact which is used to ad- 
vantage in making lacquers to pro- 
duce a frosted effect on glass. By 
dissolving a resin in a low boiling 
point solvent, that is, one which 


evaporates quickly, and adding to this 


solution a non-solvent which evapor- 
that 
such a lacquer is applied to glass or 


a metallic 


ates but slowly, it is clear when 


surface the more volatile 


liquid will pass off first, leaving the 
one which is not so volatile. rhe 
resin, not being soluble in this, is 


slowly precipitated out. Copal, mastic 


and damar have been found unsatis 
factory for this purpose inasmuch as 
they do not adhere very strongly, but 
sandarac seems to do very well, pro- 
ducing a hard, opaque film closely 
resembling ground glass. 

Mastic is also an _ exudatio1 

tree native to the east ut does 

mn 
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stead lacquers are made from highly 
refined and bleached shellac in grain 


alcohol, a sufficient amount of vari- 
ous vegetable dyes being added to 
produce the desired color, usually 


some shade of gold. . The lacquer is 
brushed onto the cold part, which is 
then heated in an oven to a tempera- 
ture of approximately 80 degrees Cent. 
for about 30 minutes, the result being 
a hard and brilliant finish. 

The fact that shellac possesses a 
high co-efficient of expansion is made 
use of in burning-off lacquers, which 
usually contain wood alcohol, ben- 
zine, and a small amount of fusel oil. 
The parts the 
lacquer or the latter is applied with 
a brush, then touched with a flame 
the solvent is allowed to burn 
off, whereby enough heat is generated 


are immersed in 


and 


to melt or soften the shellac. Upon 
cooling, this contracts and forms -a 
strong, hard. film. Somewhat along 


these lines is the practice of buffing 
and polishing a shellac lacquer until 
the coating softens and partially fuses 
under the heat. 


Properties of Pyroxylin Lacquers 


Before the pyroxylin lacquers 
be discussed it will be 
the process of 
and properties of this material. 


substance known as 


can 
necessary to 
manufacture 
The 
consti- 
tutes the structural basis of a plant, 


the 


consider 
cellulose 


fibre, etc., but by far the larger 
part of the substances used for nitrat- 
ing and application industrial 
form 


contains 


along 


lines consists of cotton in some 
turn 
cellulose, 

Ordinary 


various 


or other, which in 
about 90 


in the 


per cent of when 
State. 


the 


raw cotton 


from the 
form in which it is most widely used 
this purpose. In the 

explosives the 
dif- 
employed, 


waste mills is 


at present for 
and 
products, a little 
material is 
kind of 


manufacture of 
higher 
ferent 


nitrated 
type of 
while a_ special paper finds 
a wide 

After 


freed 


use. 


being thoroughly cleaned, 


from and foreign sub- 


stances and subjected to certain treat- 


grease 


ments, which are necessary or desira- 
ble, the waste is immersed in a mix- 
ture of nitric and sulphuric acids. 


several different methods 
but the 


same; a series of 


There are 
of doing this, result in all 
chem- 
ical reactions take place wherein the 
cellulose 


cases is the 


acquires anywhere from two 


to six molecules of a nitrogen and 
oxygen compound, thereby markedly 
altering its character in some respects. 
The length of time and the tempera- 
ture of the mixture depend on the 
product desired. Long nitration with 
strong acid, at rather low tempera- 
ures, gives the higher nitrated ma- 


terials, guncotton, for example, while 
proper regulation of the process gives 


March, 1917 


substances containing less nitro 
groups and known as pyroxylin, used 
in making lacquers, collodion, 
loid and the like. 

When the action has proceeded as 
long as desired, the cotton is taken 
out of the acid and the excess of the 
latter is removed by centrifuging, fol 
lowing which it is thoroughly washed 
in cold water. This in turn is dis 
placed by some solvent, denatured 
ethyl alcohol or propyl alcohol, ot: 
the mass is subjected to great pres 


cellu- 


sure in order to drive out the re 
maining water. 
It may be stated that the finest 


and whitest lacquers, used on silve 
ware, are produced by nitrating tissue 


paper, but the process, in the main 
is as described. 

It is impossible to go into the 
question of pyroxylin solvents very) 


deeply here, but it may be remarked 
that pyroxylin is soluble in a number: 


of liquids, some of which are com- 


paratively expensive, especially since 
the war began; consequently, the 
selection of the proper one for the 


purpose in hand and its dilution to 
the greatest permissible extent is an 
important problem. To produce th: 
proper adjustment of the constituents 
of a lacquer or thinner, requires muc! 
skill and experience. Thus, 
acetate is an excellent solvent for 
pyroxylin, but just now is scarce 

costly; therefore, benzine, which is 
comparatively cheap, but a non-solvent 
is added in as great a proportion as 


amyl 


permissible, stopping just short 

actual precipitation of the pyroxyli 
from the solution. Other liquids ari 
added for various reasons, but the 


amount of high-boiling and low-boil- 
ing liquids must be so arranged that 
the film will dry at the proper rate 


to make it smooth and free from 
wrinkles. 
Pyroxylin Lacquers 
A pyroxylin lacquer is nothing 


than a solution of this su 
stance, perhaps five or six ounces 


more 


gallon, in a_ suitable’ solvent 
usually is shipped to the custe 
too heavy for use, requiring t 


diluted with the thinner, which 

about the same composition as 
solvent portion of the lacquer. fF: 
what has been said it easil 
seen that substituting one thinne: 
another or using a home-made vat 
is liable: to result 


can 


disastrously, 
unless one has an intimate knowledg 
of the subject it should not be at 


tempted. 
Before using, the lacquer is thinn 
until it is of the proper consistency 


which, in the last analysis, depends 
on the film produced. Generally, the 
dilution is continued until the dri 


film iridesces or assumes. rainbow 
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tints, then a little unthinned lacquer 
is added to the thinned portion and 
the whole is ready for use. It may 
be that the film produced before this 
point is reached is deficient in strengt 
or too thin for the purpose desiréd, 
so this quality may be made the 
criterion and the addition of thinner 
stopped when the film fails to meet 
certain tests. It is economy, of 
course, to use as much thinner as 
possible, consistent with good work, 
since it is cheaper than the lacquer 
and there is the further consideration 
that a very thin coat of lacquer is 
less liable to give a white metal, such 
as silver or nickel, a yellow tinge, so 
the lacquer is thinned to the last 
degree. Sometimes a very. small 
amount of resin, shellac for example, 
is added to decrease the liability to 


iridesce, thereby permitting thinner 
films. 
These preparations find a _ large 


variety of uses in other lines as well 
as in metal finishing and are applied 
by brushing, dipping, or spraying, de- 
pending on the character of the work. 
\fter lacquering, the parts generally 
are placed in a warm room or drying 
cabinet and gently heated for a time 
to hasten thorough evaporation of the 
solvent and hardening of the film. 
lor many purposes a colored lacquer 
is preferred to a clear, white one, to 
a richer color to a metal. In 
such cases aniline dyes are dissolved 
suitable solvent such as 
alcohol, acetone, amyl acetate, 
and added to the lacquer. 


give 
in a wood 
€tc., 


On the whole, pyroxylin lacquers 
thin, smooth and elastic film, 
which does not change the appearance 
1f the metal surface very much, as a 
good lacquer is nearly invisible. 


ZiIve a 


Pyroxylin-Resin Lacquers 


The pyroxylin-resin lacquers possess 
superior qualities to either of the 
classes previously considered, and 
therefore permit of a much wider 
range of usefulness. This is only 
natural since by combining two or 
more materials the good qualities of 
each may be emphasized. Thus hard- 
ess and covering power may be in- 
creased without augmenting the flow, 
ind so on. The combinations of 
‘yroxylin and shellac are probably 
the most extensively used, although 
ther resins and combinations of these 
Iso are employed. The composition 
ef most lacquers cannot be 
lefinitely stated this 
n the nature of the work and the 
equirements of the finish. In a gen- 
ral way, a lacquer possessing almost 
iny desired qualities can be produced 
'y the proper.selection. of the solids, 
pyroxylin and = resins, -and_ their 


very 


since depends 


solvents. 
These, as well as the straight resin 
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lacquers, are applied by brushing or 
spraying and are used largely for the 
purpose of ornamentation, in distinc- 
tion to the pure pyroxylin variety 
which is intended mostly for protec- 
tion. Mixed with various colored 
pigments, they can be used for the 
production of an infinite variety of 
finishes such as weathered and antique 
effects, dull and high gloss blacks, 
etc, 
Bronzing and Gilding Liquids 


Bronzing and gilding liquids may 
be briefly mentioned, since some of 
these are made up on a pyroxylin 
base and contain a small amount of 
resin. When needed for use, a quan- 
tity of finely divided metal of the 
desired color is stirred into the liquid 
which is then applied, usually with a 
brush. They are used for gilding a 
large variety of ornamental work, pic- 
ture frames, statuary and the like, and 
also for coating steam and 
pipes, radiators, etc. 

This article would hardly be complete 
without some reference to a _ certain 
class of lacquers and other materials 
known broadly by the term phenol con- 
densation products, which have come on 
the market, during the last few years. 
The reactféns which take place when 
phenol, carbolic acid, and formic alde- 
hyde are allowed to act on each other 
under the proper conditions result in 
the formation compounds 
which unique qualities, 
and perhaps the best known of these 
is bakelite, named after its 
Dr. Baekeland. This may be 
obtained as a clear liquid permifting 
of application to metal and other 
parts in the same way as other fin- 


water 


of various 
possess some 
discoverer, 
Leo 


ishing materials; when subjected to 
heat, the bakelite dries to a fairly 
hard film, which may be made still 


harder by the application of a higher 
degree of heat. The most interesting 
point about it, however, is that the 
solid material is stable toward acids, 
alkalis and other destructive agents; 
therefore, it would seem that it could 
be used to good advantage in cases 
where an exceptionally resistant fin- 
ish is required. 

The ordinary  resin-and-pyroxylin 
lacquers have many good points in 
their favor and it would be very hard 
to get along without them, but they 
have their weaknesses it 1 
highly probable that they will be re- 
placed for certain purposes, at least 
to a limited extent, by 


also, so it is 


some of the 


newer finishing media which are of 
entirely different composition and 
properties. 





The co-partnership of 
Smith, Cleveland, advertising 
and counsellors, has been changed to 
an incorporated’ company’ without 
firm. name. The in- 


Fuller *& 


writers 


change in the 
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corporators are Harry Dwight Smith, 
president; Fred R. Fuller, vice presi- 
dent and treasurer; Norman Craig, 
vice president; A. Judson, secretary; 
P. W. Murphy, secretary to the presi- 


dent; C. L. Madden and C. E. Hor- 
ton. Except in minor details, the or- 
ganization and method of handling 


the business will remain the same. 


Foundry Equipment Co. Extends 
Plant 


The plant of the Foundry Equipment 
Co., Cleveland, has been removed from 
2102-2118 Abbey avenue to 1831 Colum- 
bus road and Girard avenue. Two 
large, well-lighted and _ well-ventilated 
factory buildings, formerly occupied by 
the U. S. Bronze Co. and the Standard 
3rass Co., have been purchased, which 
insure ample manufacturing and ware- 
house facilities. 


The company manu- 
factures a complete line of foundry 
equipment, including core and mold 
ovens, core and mold cars, brass and 
aluminum furnaces, hand _ squeezers, 


water tumblers, sprue cutters, oil burn- 
ers, crucible lifters, etc. A foundry en- 
gineering department also is maintained, 
which specializes in the design of foun- 
driegs.and other industrial plants. F. A 
Coleman, formerly president and J. D 
Smith Foundry Supply Co., and the 
Coleman Foundry Equipment Co., is 
general manager of the Foundry Equip- 
ment Co. and is in direct charge of the 
design of the complete line of equip- 
ment which it manufactures. 


Westinghouse Company Will Build 

The Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., recently has 
purchased a plot of ground at Essing- 
ton, near Philadelphia, which 
braces about 500 acres with a frontage 
of approximately one mile on the Dela- 
ware river. Additional transportation 
facilities will be afforded by tracks from 
the Pennsylvania and Philadelphia & 
Reading railroads. This new center 
devoted to the production of 
large apparatus, the first group of build- 
ings being for power machinery, such 
as steam turbines, condensers 
duction gears. The initial development 
will cost approximately $6,000,000 and 
the buildings will occupy about one-fifth 


em- 


will ‘be 


and re- 


of the area of the entire plot. This 
group will consist of the following 
structures: Two large machine shops, 
erecting shop for heavy machinery, 
forge shop, pattern shop and pattern 
storage and power house. 

The Gulick-Henderson Co., engineer, 
chemist, assayer and metallurgist, has 
consolidated its general office in New 


York City, located at 30 Church street 
and 120 Broadway, respectively, and has 
removed them to suite 1932-1939, 13-21 
Park Row. 
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How Heavy Ammonia Stills Are Molded 


A Novel Method of Molding Enabled the Hooven-Ovens- 
Rentschler Co. to Double Production on a Limited Floor Area 


N TIMES like the present, 
when every inch of shop floor 
space is constantly in demand, 
foundrymen are encouraged -to 
exercise their ingenuity in devising new 
methods of obtaining a maximum ton- 
nage with minimum facilities. 
perintendent 


The su- 
who realizes 50 per cent 
in excess of the production usually ex- 
pected from his shop, without 
to make 


waiting 
additions to _ his 
buildings or equipment, is valued highly 
when business is moving forward rapid- 
ly. If he can achieve this increased 
production without materially adding to 
his costs, the pinnacle of 
approached. 

As an example of what can be done 
in handling an 


extensive 


efficiency is 


excessive tonnage of 
heavy castings with ordinary apparatus, 
the methods pursued in the shop of the 
Hooven-Owens-Rentschler Co., 
ton, O., are worthy of study. 


Hamil- 
This plant 
is operated under the direction of James 
\. Murphy, foundry superintendent. The 
molding floor is 70 x 400 feet and the 
melting equipment includes three cupolas 
with a combined capacity of 51 tons per 
hour. With facilities a great 
variety of heavy castings are produced, 
including massive bed plates for rolling 
mill engines, large 
cylinders, etc. 


these 


flywheels, heavy 
Recently this foundry was called upon 
make a large number of cast 
sections 


+ 


iron 
stills for installa- 
ion in connection with by-product coke 


for ammonia 


FIG. 


3—DRAG 


oven plants. These sections are noth- 
ing more than flanged rings 70% inches 
in inside diameter, from 16 
to 42 inches in length between flanges. 
Some of the larger sections are pro- 
vided with wide-mouthed flanged outlet 
connections 


and vary 


which complicate the cast- 
ing. 


How the Production was Doubled 


Under these 
rings or sections, which vary in weight 
from 1% to molded 
separate 


But in. order 


ordinary circumstances 


3 tons, would be 
horizontally on the 
flasks of sizes. 


floor in 
various 


to turn out any considerable number of 
. . 
rapidly by 


rings this method, a large 
floor space would be necessary, together 
with extensive flask equipment. In 
this work in the MHooven- 
Owens-Rentschler foundry, Mr. Murphy 
was with the 
least a dozen 


handling 


confronted problem of 


obtaining at castings a 
week without interfering with the large 
amount of other 
the shop. It 


work going through 


was necessary, therefore, 
some materially 
the area occupied by 


Also, it was equally 


to devise 
curtailing 
the job. necessary 
to speed the production up to the limit 
in order to get the the 
way as quickly as make 
room for subsequent jobs. 

The problem was solved by 


method of 
floor 


work out of 


possible and 
molding 
and casting two of tKe larger and two 
of the smaller sections as one piece in 
a heavy cast iron flask, using a single 


HALF OF PATTERN ON 
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FLOOR 


pattern. This was readily accomplished 
by placing the sections together so that 
they formed a large pipe or cylinder. 
In order to facilitate the separation of 
the individual castings, the sections were 
connected by thin rings or fins of metal 
which were easily 
cleaning yard. 


broken out in the 

One of the complete castings made by 
this method is shown in Fig. 1. The 
ammonia still sections are shown at 4, 
B, C, and D in this illustration, sepa- 
rated by the connecting rings E, F and 
G. Portions of these rings already have 
been knocked out in order to free the 
castings from one another. 

The weigh 7% tons. 
The two smaller sections, shown at the 
left in Fig. 1, which are 16 inche¢ in 
length, weigh 2,500 pounds apiece. The 
middle section, which is 23 inches in 
weighs 4,500 pounds. The 
the right end of 
which is 42 inches in 
weighs Each 
70% inches in diameter 
flanges are about 2% 
one-inch thick. 

The pattern, which split 
axially. The two halves are molded in 
the cope and drag, respectively, just as 
if an ordinary small 
being handled. The parting 
tween the two halves of the 
shown very clearly in Fig. 1. 

Using this method of molding, four 
men turn out three sets of castings per 


rough castings 


length, sec- 
tion at 


casting, 


extreme the 
length, 
section is 


The 


and 


6,500 pounds. 
inside. 
inches wide 


is wood, is 


floor job were 
line be- 


mold is 


PLATE 
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week. The total production, therefore, 
is six large and six small still sections. 
In order to attain this production, the 
four men who work on the job put up 
a complete flask in days. Two 
men work on the cope and the other 
two on the drag. Another man is em- 
ployed who spends a day in 
and closing each mold. It is evident 
that this method of molding results in 
at least double the production 
could be obtained by molding the sec- 
tions separately on the floor. The com- 
plete mold with the core in place weighs 
24 tons. 

The method of 
illustrated clearly in Figs. 3 and_5. 


two 


finishing 


which 


molding the drag is 


The 





FIG. 4—CORE FINISHED AND BAKED READY TO BE 


former shows the pattern in its 
place on the bottom-board, and the lat- 
ter shows the after it has 
rolled over. In Fig. 5, 


proper 
drag been 


the cores form 


ing the flanged outlets have been set. 
The drag, which is of heavy ribbed 
cast iron construction, is 12 feet long, 
8 feet wide and 5 feet in height. A 
2-inch square steel web is cast in each 
end of the drag, across the of the 
arch, in order to strengthen it at its 
weakest points. The bases of the arch 
are tied together by a 1%-inch wrought 


iron rod which is provided with a suit- 
able tension adjustment nut. 

As shown in Fig. 3, the pattern and 
flask rest on a heavy cast iron plate set 


in the floor. This plate, which is 12 
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feet long and 9 feet wide, serves the 
purpose of a bottom-board. The upper 
or exposed surface is planed true. The 
pattern fits securely over a 2-inch square 
steel spline which extends the full 
length of the -plate. One end of this 
spline is shown at S, Fig. 3. In order 
that the pattern may be accurately cen- 
tered in the flask, a steel bracket, K, 
is bolted to one end of the spline. The 
pattern is shoved up snugly against this 
bracket, and is thus centered automatic- 
ally. The flask pins fit in machined 
holes in the floor plate. 

It is not feasible to jar-ram the mold 
on account of the various flanges under 
which the sand must be tucked properly. 


a e 


These flanges and ribs, L, Fig. 3, of 
course are loose and are removed from 
the mold either before the flask is 
rolled-over or after the main pattern 
is drawn. 

The mold is rammed entirely by hand. 
The sand, which is furnished by the 
Hamilton Molding Sand Co., Hamilton, 
O., is said to be particularly adapted to 
heavy gray iron work. The mold is 
filled with old sand and is faced with 
a mixture consisting of 50 per cent old 
and 50 per cent new sand. No special 
facings are employed. 

The general arrangement of the cope 
portion of the mold is shown in Fig. 
6. This illustration shows clearly the 


heavy rockers cast on the sides of the 
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cope to facilitate rolling it over with 
the traveling crane. The large eye- 
bolts in which the crane hooks are 
fastened also are plainly visible. The 
cope is 12 feet long, 8 feet wide and 5 
feet high. Its general construction is 
similar to that of the drag. The cope 
is molded over a half pattern, similar to 
that used for the drag. On account of 
the flanged outlets on the larger stil! 
sections, it is not possible to fit the 
cope with-bars to hold the sand in th: 
ordinary manner. Instead, a heavy cast 
iron grid, R, Fig. 6, is bolted to the top 
of the cope. The bars of this grid ar: 
provided with webs which extend down 
into the sand for about 2% inches, thus 





INSERTED IN THE MOLD 


staying the mold. The grid, of course, 
is not fastened to the cope until after 
most of the sand is thoroughly rammed 
in place. Fig. 6 shows the pouring 
basin on the top of the cope. This 
basin, which is constructed of dry sand, 
connects with six sprues arranged in 
two groups. The sprues are about 2 
inches square and are so placed that 
they feed two set-gates. The location 
of the gates is shown clearly at 7, 
Fig. 1. It will be observed that one of 
the smaller still sections, on the ex- 
treme end of the casting, is fed entirely 
through the connecting ring. The gates 
are made of lead so that they can be 
readily bent to fit the pattern. 

The cope, which is rolled over by the 
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FIG. 5—DRAG MOLD ROLLED OVER AND FINISHED WITH OUTLET PASSAGE CORES SET 


6—COPE MOLD ARRANGED FOR SKIN-DRYING WITH CHARCOAL 
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crane, is set up on blocks for drying 
with a charcoal fire. Fig. 6 shows the 
arrangements for drying the cope, which 
are very simple. The casting is pro- 
vided with two risers placed at the 
ends. They are utilized 
flow-off purposes, there being no special 
taken care 


simply for 


amount of shrinkage to be 
of. 


How the Core its Made 


The interior of the casting is formed 
by a large cylindrical core, Fig. 4. This 
core, which is 70% inches in diameter 
and 10% feet in length, is made by two 
men in 8% hours. The arbor consists 
simply of four cast iron spiders cov- 
ered with boiler plate, forming a cyl- 
about 5 feet in 


inder diameter. In 


order to vent the core properly, the 


boiler plate covering of the arbor or 
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3 inches in thickness on the bottom and 
8 inches on the top. This is done in 
order to make it certain that the hang- 
ing sand on the bottom will not fall 
off. Both ends of the core are pro- 
tected by rings of fire brick which hold 
the sand in place. The large cast iron 
rings shown at the ends of the core 
in Fig. 4 are used to stop-off the sand 
properly when the core is being swept- 
up. Although this method of making 
large barrel cores may not be consid- 
ered ideal, it has the advantage of sim- 
plicity and is economical of equipment. 

The finished mold, ready to pour, is 
shown in Fig. 2. The metal is handled 
in an 8%-ton ladle, about 1,000 pounds 
of excess iron being provided. For 
melting this iron three cupolas, 54, 66 
and 72 inches in diameter, respectively, 
have been provided. The 54-inch and 
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sulphur and 1.17 per cent phosphorus. 
A liberal proportion of steel scrap also 
is utilized to give the casting suitable 
characteristics. 

In order to give a concrete idea of 
the mixture it may be stated that on 
June 13, each cupola charge consisted 
of 1,600 pounds of No. 2 northern 
foundry pig iron, 1,400 pounds of No. 
4 northern pig iron, and 1,000 pounds 


of steel rail croppings. 


Charging Fuel and Iron 


The pig iron for these charges is 


piled on the charging floor in layers, 
each charge 
neighbors by a heavy wire. 
rangement saves considerable time when 
the heat is being taken off. The steel 
scrap is weighed on a platform scale 
The coke is not weighed, it being esti- 


from its 
This ar- 


being separated 


-* 





FIG. 7 


barrel is pierced with a large number 
of %-inch holes 

The arbor is supported between stan- 
dards as shown in Fig. 7. This illustra- 
tion shows a corliss engine core that 
is similar to the 
Stop-off boards, S, are 
half the surface of the core is covered 
with sand. After the sand is properly 
tucked in place it is struck-off to a true 
semi-circle by means of a suitable sweep. 
The core is then placed in the oven 
and baked. After it is removed it is 


ammonia still core 
provided and 


rotated one-half a revolution and the 
remainder of the arbor is covered with 
sand. After this sand has be prop- 
erly struck-off, the core is placed in the 
oven a second time for its final baking. 
This double baking is necessary because 


the green sand will not adhere to the 
arbor when the care is rolled 
As shown in Fig. 4, the 
eccentrically in the core, the sand being 


over. 
arbor is set 


66-inch cupolas were built by the Whit- 
ing Foundry Equipment Co., Harvey, 
Ill. The 72-inch cupola was built by 
the Hooven-Owens-Rentschler Co. The 
mixture is so proportioned that the 
metal in the casting will contain ap- 
proximately 1.65 per cent silicon, under 
0.09 per cent sulphur, 0.55 to 0.60 per 
cent manganese and 0.60 per cent phos- 
phorus. The actual mixtures of pig 
iron and used to obtain these 
results vary according to market condi- 
tions and the grades of pig iron on 
hand. 


scrap 


Vixture Heavy im Pig Tron 

In general, an effort is made to use 
a mixture heavy in pig iron and for 
this purpose a considerable proportion 
of No. 4 foundry iron is purchased and 
used in place of scrap. Some of this 
low grade pig iron contains only 0.66 
per cent silicon with 0.116 per cent 


HALF OF THE BARREL CORE IS SWEPT UP AT ONE TIME 


mated that a fork full weighs 20 
pounds. Some of the mixtures contain 
cast-iron borings which are packed in 


cartridges made from second - grade 
stove pipe. Each cartridge is about 6 
inches in diameter and 2 feet long, 


weighing approximately 50 pounds. It 
is estimated that it costs $2 per ton to 
prepare the borings in this manner, and 
the melting loss is said to be practically 
negligible. 

After the casting is taken out of the 
sand and transferred to the yard for 
cleaning, the core is removed by hydrau- 
lic methods, as previously described in 
The Foundry. The bricks which hold 
the ends of the core in place are first 
removed, after which the sand may b 
easily sluiced out from between the 
casting and the arbor with a 1%-inch 
hose stream. The water is supplied t 
the hose at a pressure of 250 pounds 
per square inch. 

















What Foundrymen Can Do to Prevent Hot Boxes 


Careful Attention to Journal Bearings in the Foundry Will 





Result in a Reduced Number of Failures on the Road 


N RAILROAD parlance, a 
hot box an expression 
for a hot-running journal. 
Railroad motive power diffi- 
not a few. Of its con- 
service-opposing circum- 
stances none are more faithfully pre- 
valent than this hot box. Neither are 
there many inviting greater 
of result. Greatest consequences 
are always germane to it, materializ- 
ing in impaired journals, wheels, jour- 
nal boxes, wedges and car underwork, 
all of which argue more or less per- 
suasively to that greatest of all rail- 


1S 


culties are 


stants. of 


serious- 
ness 


to regulate, such lubrica- 


tion, renewal of packing, etc., we are 


diction as 
at present interested only to the de- 
gree of remarking that their far-reach- 
of 
presumed 


ing influence invades no province 
doubt, that they the 
and requisite assets of good service, 
that bearing, regardless its 
quality, can operate efficiently for any 
length of time unaided by them and 
that in dealing with an acute situation 
hot 
a probable source of 


are 


no of 


of boxes, their consideration as 


difficulty is as 


logical as the spontaneous and proof- 


By Russell R Clarke 


similar, though slightly larger in di- 
mensions to 
condition and thus 
If by any inconsistency in either 
bearing design or foundry practice 
the above conditions be reversed, the 
inevitable result is a pinching of the 
bearing sides in the wedge to which 
a breaking of the bearing or its tight- 
ening on the journal at the bearing’s 
lower edges are invariably possible. 
This lower-edge-tightening effect sel- 
dom fails to produce a hot box and 
most logically so. 
in 


insure a crown-resting 


obviate bending. 


The conditions are 

















bereft conclusion of responsibility on pre-eminently favor of it. sy it 
road evils, namely the railroad wreck. the part of the foundry. To be con- the area of pressure and bearing sur- 
In the very premises, then, the elimi- cretely explicit, you can’t blame the face are reduced, localized and 
nation of the hot box is elementary foundry for a hot box if a car in- consequently intensified. To make 
to transportation efficiency and always’ spector drops bits of oil-soaked waste matters worse, the wiping effect of 
alive issue in railroad circles. the tight-fitting edge prac- 
The hot box never invades tically eliminates the lubri- 
a mystery of condition be- cant, always supplied from 
yond explanation. a the underside, from the 
always an effect following bearing surfaces. Now it is 
some definite cause or com- the business of the foundry- 
bination thereof. Other- men to see to it that these 
wise, one of two conditions conditions do not arise 
would be inevitable, either which presupposes frequent 
all bearings would run _ hot checking of patterns and a 
or none. That some do rigid inspection of all bear- 
run hot derives its origin ings produced covering as- 
from a variety of causes A B € D surance of their true form 
either singly or conjunc- and strict conformity to 
tively operative. Among gage. Incidentally, the 
these causes the following FIG. 1—-FOUNDRY CAUSES OF HOT-RUNNING JOURNALS gages themselves should 
are mainly prominent: Im- A bare spot in tinning, causing loose lining; B porous lining metal ; come in for frequent 
proper composition of alloys, oe ae “ll ae ae ek i. en nee checking since by constant 
bad foundry practice in use some of them wear 


manipulation, inferior grade of material, 
. tight fitting of the bearing in either 
the wedge or on the journal, porosity 
f the lead-base lining metal, rough 
abrased bearing surfaces, uneven 
surfaces in either the wedge or the 
yack of the bearing, loose linings, ex- 


Tr 





cessive bearing surface, boring and 
lining the bearing out of line with 
its longitudinal center, poverty of 


lubricant, unequal distribution of load, 
nadequate protection against dust and 
grime and infrequent renewal of box 
packing. From this it will be seen 
that including the design of the bear- 





{ ing, its boring and its lining, at least 
t 70 per cent of these evil-producing 
causes trace their sources to the foun- 
. dry and challenge most justly its 
h remedial considerations. 

These considerations are the con- 
* cern of this article. In those items 





of prevention beyond foundry juris- 








on the ground and then pokes them 
into the journal box without thor- 
oughly cleaning them. A common 
contention is that 90 per cent of the 
oil used in these boxes 
If this so, the foundry 
altogether without 


wasted. 
not 
mitigating 


is 
be is 
some 
evidence. 

The modern railroad journal bearing 
is a composite affair consisting of a 
solid back of copper-base metal sup- 
plemented side 
It 
in railroad 
parlance as a lead-lined bearing. 
eral common types 
illustrated in Fig. 2. 


journal-facing 
with a lining metal of lead base. 


on its 


is commonly referred to 
Sev- 
of bearings are 
The journal box wedge is a ferrous 
the bear- 
ing and occurring in the upper inside 
position of the box. The shape of the 
M. C. B. A. bearing back is of the 


trapezoid type. That of the wedge is 


casting saddling the back of 
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quite rapidly. 

This same tightening of the bearing 
on the journal and its consequences fol- 
low the practice of lining the bearing 
on a mandrel-radius exactly equal to 
or less than that of the journal. A still 
further source identifies with the in- 
consistency of boring and lining the 
bearing out of line with its longitudinal 
center giving the bearing an out-of-line, 
twisting position on the journal and 
resulting in the same localized intensity 
of wear and pressure. This condition 
is ‘shown at C, Fig. 1. In its position 
both in the wedge and on the journal, 
the bearing composite is figured to ob- 
serve the crown bearing principle. Cal- 
culations on bearing surface, clearance, 
rocking space, etc., though always lib- 
eral, are never free from indiscriminate 
violation and foundries producing this 
class of work should keep steadily in 
mind that inefficiency in service may 
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often result from the actual seriousness 
of an apparent insignificance. Still fur- 
ther important in this connection is the 
rectangular crown of the bearing back. 
A straight-edge test should always be 
made and show it to be a_ perfectly 


level surface. If swelled either uni- 


formly or abruptly, as indicated at D, 
Fig. 1, 


localized pressure intensity. 


it permits rocking and favors 
The well- 
regulated shrinkage cavity in this 
crown back need not necessarily ocCca- 
sion the bearing’s rejection, since 
there are types of bearings thus pur 
posely cast to conserve metal. Che 
unnatural cavity or depression, how- 
ever, calls for best inspecting judg- 
ment, since a pattern-created and a 
molding-occasioned depression in a 
casting are entirely different proposi- 
tions. 

The composition of the copper-base 
should at least approximate that of a 
bearing metal. The wear of the jour 
nal collars on either end of the bear- 
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bearings in use today. Present-day 
tendency leans perceptibly to the junk 
bearing, an affair against which the 
author has a strengthening conviction. 
From a car of returned scrap, 50 
badly crushed and mutilated bearings 
were indiscriminately selected by a 
man having no knowledge of the 
object of the procedure. The author 
went over these bearings and found 
42 of them to be what he. positively 
knew them to be, namely, junk-pot 
creations. 

In dismissing this feature of the 
might profitably re- 
mark that in their tentative specifica- 
tions for non-ferrous locomotive equip- 
ment, the American Society for Test- 


discussion, we 


ing Materials submitted two mixes 
for consideration in journal bearing 
connection. These mixes are referred 
to as bearing metal No. 3 and bearing 
metal No. 4, and read _ respectively 
as follows: Tin, 7 to 9 per cent; 


lead, 14 to 16 per cent; zinc, 3 per 
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are polar to good service conditions. 
Inclusion of a hard in a ground mass 
of softer material may be a _ good 
thing in some fields of bearing service, 
but in any so severe as the railroad 
journal bearing, we seriously question 
its wisdom. At any rate, as a harden- 
ing agent 13 per cent of antimony is 
ample for the occasion and yields a 
very satisfactory and, under normal 
market conditions, cheap lining metal. 

With respect to the tentative specifi- 
cations, as submitted by the American 
Society for Testing Materials, we call 
attention to the composition recom- 
mended for this metal, which reads 
as follows: Copper, 0.5 per cent maxi- 
mum; tin, 4 to 6 per cent; zinc, 0.10 
per cent maximum, antimony 9 to 11 
per cent, and the balance, lead. This 
mix is practically based on lead, 85 
per cent; tin, 5 per cent, and anti- 
mony, 10 per cent, which under nor 
mal market conditions must be ad- 
mitted a comparatively expensive lin- 


























FIG. 2—A FEW OF THE MANY TYPES 
JOURNAL BEARINGS 











ing alone warrant this consideration 
while the amply service-proven fact 
of the oft-imposed necessity of the 
journal to resort to the naked brass 
altogether, as its bearing metal gives 
additional force to the argument. An 
impressive observation in examining 


returned scrap bearings is that in 
many such cases evidences of most 
serious hot-box conditions are seldom 
lacking. It is admitted, of course, 
that the heated condition may have 
preceded journal-with-brass  associa- 
tion and been responsible for it in a 
number of cases, though the opposite 
is quite as logical and evidence-war- 
ranted to 


assume in as many in- 


stances. Copper-tin-lead with a mini- 
num of zine is doubtless the logical 
ymbination though as has been ably 
and justly brought out by G. H. 
Clamer, of the Ajax Metal Co., that 
in formulating and recommending a 
standard mix for this purpose, some 
provision will have to be made for a 
while at least to permit the railroads 
service disposition of scrap from the 
great bulk of badly zinc-contaminated 
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cent maximum, balance copper, and 
tin, 4 to 6 per cent; lead, 15 to 20 
per cent; zinc 5 per cent maximum 
and balance copper. The author does 
not hesitate to record his opinion in 
favor of the No. 3 specification, which 
approximates the 78 copper, 7 tin, 
lead 15 alloy with zinc accommoda- 
tions. No. 4 mixture bases practically 
on copper 72, tin 5, zine 5, lead 18. 
The white metal lining is usually a 
combination of lead and antimony. 
As determined by Ralfe, the true 
alloy of these elements in combination 
shows lead 87 and antimony 13 per 
cent. An advance in the latter ele- 
ment beyond this figure shows’ parti- 
cles of free antimony set in a ground- 
mass of the eutectic. The nature of 
antimony is well known to be hard 
and extremely brittle, so that small 
particles in isolation near the bearing 
surface would open the possibility of 
their crushing and dislodging under 
the hard strains of service, resulting in 
a powdered metallic mixing with the 
lubricant and a mechanical porosity 
in the bearing surface, both of which 





TROUBLE-MAKING JOURNAL BEARINGS REMOVED 
FROM CARS 





ing material in view of the great 
quantities requisite to railroad service 
demands. On its merits we possess 
no reliable data, but can see nothing 
in the premises to militate against its 
efficiency unless it be the zinc per- 
mitted. It goes without saying that 
in any lead-antimony bearing combina- 
tion, reputable brands of virgin ma 
terial are essential to high-class serv 
ice. Especially is this true in the 
case of the antimony, where the ma: 
gin of quality between a cheap and 
dearer grade is so wide. Cookson’s 
antimony, of course, will give maxi 
mum results, though so sterling a 
brand cannot be said to. be absolutely 
necessary to the demands of the occa 
sion. However, when you slide too 
far down the scale and register in the 
zone of the cheap Hungarian brands, 
you can always look for more or less 
service dissatisfaction. The happy 
medium is the essential to creditabl 
results at reasonable expense. 
Manipulation of scrap along with 
new material is permissible, but pre- 
supposes enlightened common _ sense 
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and sterling judgment and practice in 
governing control. All scrap lining 
metal suffers one combining melting 
and at least three remeltings before 
re-entering the service from which it 
came as a scrap,metal. Our experi- 
ence has been that no antimonial-lead 
go through from four to 
five processes and retain its quality 
unimpaired. In scrap form, the lining 
metal is returned with the bearing 
and usually clinging to it. The mass 
of bearings are thrown into a large 
burning-off pot and the lining metal 
melted off. By melting off in large 
quantity, carefully controling the tem- 
perature to avoid burning, pigging and 
analyzing each lot separately and fig- 
uring it in small quantities into and 
along with new material, the situation 
can be satisfactorily controled and the 


can these 


scrap disposed of. An _ exemplary 
composition of one of these lots as 
analytically determined reads _ lead, 


85.75 per cent; tin, 2.53 per cent, and 
antimony, 11.79 per A good 
that can be resorted to for 
purifying this scrap metal consists in 
immersing a good sized block of dry 
hickory wood in the pot, allowing the 
metal to boil 15 or 20 minutes and 
skimming the dross from the surface 
as it develops. 


cent. 
practice 


Melting the Metal 


In process of combining its con- 
stituent elements and in manipulation, 
this lining metal should be accorded 
the same sterling practice. Overheat- 
ing the metal in any stage makes it 
hard, brittle and oxide-including, all 
of which are on intimate terms with 
the hot-running journal. In this, as 
in every other field of non-ferrous 
service, the oxide evil is one of the 
most detrimental to results and em- 
bodies in its seriousness the great 
necessity for well-regulated precaution 
against its development. Correlatively 
we might remark that the same con- 
sideration applies to the copper-base 
alloy used in the bearing back. In 


manufacturing the lining alloy from 
ts elements, two reputable practices 
ire admissible. The first is to melt 


irst in the iron pot a quantity of 
lead equal to the antimony to be 
ised, crush this into small pieces, add 

to the lead bath and cover with 
rushed charcoal while it slowly melts. 
t complete dissolution, add the re- 
ainder of the lead, stir thoroughly 


nd pig. The other method, which is 
he quicker and better, consists of 
ielting the elements separately, the 


ead in the iron pot and the antimony 
n a crucible, and combining them 
n their liquid state. In either case, 
uperheating must be carefully guard- 
d against. 

Exaggerated porosity in the lining 
netal is a prevalent source of hot-box 
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shown in 
little cavities become 
receptacles of collecting dirt and 
which harden in them and at- 
tack the revolving journal. The con- 
sequence is the journal is scored and 
the hot with. 
From the very beginning it must be 


trouble. Surface-occurring, as 
B, Fig. 1, these 


grime 


box at once dickered 


understood that smooth surfaces in 
both bearing and journal are alone 
inherently capacitated to repel the 


inroads of friction as recorded in heat. 
Sources of this varied. 
occur overheating the 
metal, from pouring it at improper 
temperature, from a chilled mandrel, 
a steaming bearing back at time of 
pouring or from bad metal. It can 
follow also an oxidized lining surface 
in the bearing back. The steaming 
of the back and its oxidized bearing 


porosity are 


It may from 


surface are the only items calling for 


comment. Paradoxical as it may ap- 
pear, a water-soaked bearing is a 
possibility. It very often follows 
shaking castings out at high tempera- 
ture and immersing them in water, 
as in tumbling barrel operation. Fol- 


lowing this practice, we have known 
bearings even after boring and then 
tinned and preheated, to steam per- 
ceptibly and the filling metal 
back out when poured into the open- 
between the bearing and the 
mandrel. On one occasion we were 
having this trouble and to make defi- 
nitely sure of its source, had 50 bear- 
ings from the same metal as that giv- 
ing trouble left in the mold until com- 
pletely cold. In lining, not one of 
these’ 50 observed a blowing tendency. 
It is quite easy to connect the steam- 
ing of the surface with the porosity 
of the lining metal. The presence of 
included oxides or oxidized metal will 
produce a similar effect and behaves 
much the same as rust on iron. The 
lining metal observes a revolting atti- 
tude to the oxide’s presence and 
records its displeasure in agitation 
throughout solidification with porosity 
resulting. 


blow 


ing 


‘Loose Bearings Cause Trouble 


In service, the loose bearing very 
often parts with its lining and imposes 
on the copper-base metal back a task 
to which it fully intended. 
It makes possible also a crushing-rolling 
up, a sort of a buckling of the lining 
metal. Many returned 
offer strong evidence of 
to which heat 


a probability. 


was never 


scrap bearings 
this condition 
development is always 
3inding and cramping 
follow with a still greater heating pos- 
sibility. As with the loose 
bearing is a cause-varying consequence 
among which the following are signi- 
ficant: Dull tools in boring, improper 
and imperfect tinning, as indicated in 4, 
Fig. 1, pouring the bearing when the 
bearing is in too cold a_ condition, 


porosity, 
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permitting too long a time to inter- 
vene between boring and lining, pour- 
ing the lining metal too cold, poor 
grade or bad composition-ratio in tin- 
ning alloy, steaming of the bearing 
while pouring, oxidized tinning sur- 
face, and rough handling of the lined 
bearing in both heated and cold con- 
dition. A few remarks will suffice to 
point out the more important of these. 
Dull tools in boring seldom produce 
a clean cut. Instead, they merely 
the rough surface, leaving it 
in no condition to tin properly. In 
tinning, best grade of material should 
be used and 


bruise 


when tin and lead are 
jointly considered, the tin should 
never go below the common solder 
basis, which is 50-50.. In pouring the 
lining metal, the tinned surface should 
never be much, if any, below the 
freezing point of the tinning com- 


pound. Throwing or dropping lined 
bearings with lined surface down on 
hard surfaces is always calculated to 
weaken the union. In lining 
a bearing a week after boring it, no 
surprise is trouble is experi- 
enced in getting a good tinned sur- 
face. The other considerations in 

connection too obvious to 
require comment. The loose bearing 
is an extremely serious service proposi- 
tion and should be guarded against with 
maximum concern. Often, adhesion 
is weak or absent only in spots, but 
this is no mitigating argument. ‘Every 
bearing should be tapped on the back 
with a hammer in three or four 
vicinities and in suspended position 
and dispatched to service only when 
the ring is true in each and every 
instance of tapping. 


lining 


due if 


this are 


Smooth Bearing Surfaces 


Science explains friction on the 
over-lapping of molecules. In the 
smoothest of surfaces in contact this 
condition prevails. As surfaces rough- 
en, not only molecules, but even 
masses get a gripping chance at each 
other and friction with developing 
heat intensifies. The smooth bearing 
surface, therefore, is the only one 
logi¢al. To this end mandrels should 
never be allowed to rust into uneven 
surfaces. Nor should they be subject 
to that abuse resulting in mutilation 
of these surfaces. Likewise with fin- 
ished bearings. To nick or gash their 
lined surfaces by rough handling not 
only roughens them to greater fric- 
tion, but also creates those grime- 
collecting receptacles already referred 
to. On bearings finished and ready 
for shipping the writer sometimes feels 
like stenciling the caution: “Handle 
With Care”. 

Suitable molding machines and good 
molding machine practice should be 
accorded the bearing back in the mak- 
ing. To minimize the oxide evil in 
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the journal surface, all bearings should 


be cast with this surface in the drag 
half of the mold. Ample precaution 
should then be taken against cope 


swelling. In boring the bearing pre- 
paratory to lining, a clean fillet should 
be cut on the one end and a clean, 
smooth face machined on the other. 
To buff these ends on an emery wheel 
and let them go at that admits fine 
emery 


embedding in the brass and 


cutting the collar and fillet of the 


journal as they wear into the em- 
bedded emery. In all 


manipulative 


phases of 


practice precautionary 


measures against any such condition 


are important. We recall visiting a 


railroad foundry once and seeing a 


man buffing on .an emery wheel the 
lining surfaces of some dozen or 
more bearings The bearings were 
of new and larger type to the boring 


of which the foundry had not yet 
equipped its boring mills. Therefore, 


} ¢ } ¥ ~] n ¢e7 
they were trying to Duff! a clean tin- 


, : 
ning surface on the journal side. Ot 
course, no highly satisfactory tinning 
ned -ould ee ee the 
SuTiace¢ Could Yuaranteed ) tne 


. oe } 
process and wnat 


the journal if forced to 
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By the same consuming demand, 


railroads find it expedient to take 
every advantage favoring reduction of 
journal price. From over-anxiety, 
principles of false economy are always 
liable to spring. A good journal bear- 
ing is like anything else that is good. 
It has a_ healthy 


coin of the realm. 


equivalent in the 


Evils of Present Policy 


The general policy of railroads is 


to use bearings as they come from 


the lining mandrels, the finishing 
process consisting of rough-trimming 
of the edges and ends. This practice 
imposes on 


service serious 


hard 


conten- 
surface-skin em- 
bodying surface impurities, with ine- 


tions with a 


qualities of surface arising from un- 
even shrinkage, and with a concealed 
porosity in the lining metal of many 


accepted bearings. That the situa- 


tion involves its adverse consequence 
is a matter not foreign to the intelli- 


gence of motive power officials. They 


recognize the principle and apply it 


their engine-truck and es trailer 


where service is similar in 


brasses 


many respects to that of the car bear- 


ing. However, an engine put out of 
service is a different proposition from 


an incapacitated car. This fact, along 


with the tremendous preponderance 


car over engine bearing demand 


has doubtless influenced motive power 
ficials to deny the one that all 


ng they have accorded the other. 


The practice, 


however, has fallen prey 


a more sensitive suspicion and the 


jications are toward a change in 
method for experimental purpose at 


least. The idea of boring a jour- 
nal bearing after lining it is a sound 
taken up 


ne and has a been 


y different roads. Change in condi- 
tions has much to do with the neces- 
The 334 
and 4'4-inch journals, the 60,000 and 


sity for change in practice. 


80,000-pound capacity cars and the 


20 to 40 miles per hour train speeds 
belong to a closing era of rail his- 
tory In their stead have come 

things with greater achieve- 
ments still in 


What an- 


greater 
promise 
them 


swered co-ordinating equip- 


ment will not answer now nor satisfy 


the future Car-bearing service* is 
becoming more and more. exacting 


and will have to be catered to accord- 


ingly In boring after lining the 
bearing as bored should still remain a 


crown bearing. This means that we 


1 , 
stock to the 


ust either add crown 


‘ , ‘ ’ 1 
the lining alone and then bore out 
row? n}\ r add ¢ ] 7 
crow! Oniy Or aad stocK wuni- 


nly and make two separate cuts, 


bearing from the 


he distance of the 
ring bar in the one cut to be 


than that in the other and 
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the cutting tool so manipulated as to 
realize the double radii of the crown 
bearing surface. This consideration 
arises from the physical impossibility 
of generating more than one circle 
from a fixed tool revolving from a 
fixed center. 

The second consideration has to do 
with the place where the linings are 
bored. If the foundry is a distfib- 
uting center with the points where 
the bearings are applied to service far 
removed from it, then the _ boring 
should be done at the division point 
and not at the foundry. Unnecessary 
handling of bored bearings is waste- 
ful and dangerous, and for these 
reasons shipping the machined bear- 
ings should be avoided as 


possible. 


much as 


The Failure of Brass 


“The Failure of Brass” is the title 


of a publication recently issued by 
the United States Stand- 


ards, which discusses the microstructure 


Bureau of 


and initial stresses in wrought brasses 
of the type consisting of 60 per cent 
copper and 40 per cent zinc. Wrought 
bolts were the subject of the 
experimental 
the course of 


brass 
initial investigation, it 
which the physical 
microstructure and _ initial 
stress distribution have been studied. 


properties, 


Both failed and sound materials were 
obtained from the Catskill 
construction, the filtration 


aqueduct 
plant ot 
the city of Minneapolis, the navy 
department and_ the 


and new material was 


Panama canal 
secured fron 


a number of manufacturers, totaling 250 


specimens. The results indicate that 
failure has occurred as the result of 
faulty practice in forging bolt heads 
flanging plates, etc., as the result « 


the presence of initial stress, and as 
a result of service overstress due t 
drawing bolts up too tightly. This 
investigation shows that an average 
initial 5,000 pounds per 
square inch is to be regarded as 

safe limit for rods and bolts of this 
type of material under ordinary ser 
ice conditions in which the 
load itself is not greater than fro: 
5,000 to 10,000 pounds per square inc! 


stress of 


servic 


Brass Gleaner and Deoxidizer 


\ new deoxidizer and cleaner for 


brass castings has been developed by 
E. D. Frohman, of the S. Obermayer 
Co., Pittsburgh. The purpose of this 
purifier is to eliminate the oxides which 
form in ladles or crucibles when melt- 
ing non-ferrous metals. The purifier 
phosphorus, which combines 
with the oxides in the metal and reduces 
them, freeing the metallic elements. The 


contains 
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phosphorus oxides formed by the reac- 
come up to the surface of the 
bath in the form of gas or 
Also, it is that a 
portion of the phosphorus com- 


tion 
molten 
skimmings. stated 
small 
bines with the copper in the mixture. 
The purifier does not act as a flux, but 
simply as a reducing agent. 


When 


naces, the purifier is preferably placed 


melting with flame-type fur- 
in the bottom of the ladle before pour- 
ing in the proportions of one pound of 


cleaner to every 500 pounds of molten 
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The 


be mixed 


metal. reducing agent also may 
the brass turnings and 
For 
purifier to 500 


Where 


manufacturer 


with 


scrap before charging. this pur- 


pose two pounds of 
pounds of metal are required. 
ingot metal is used, the 
recommends the addition in the furnace 
of one pound of cleaner to 500 pounds 
of metal. If the 


crucibles, 


metal is melted in 
this amount of 
reducing agent should be sufficient. 

The that the use 


of this reducing agent will decrease the 


one-half of 


manufacturer states 
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oxides in the skimmings from an aver- 
age of 20 per cent to 0.5 per cent. 

The production of copper in Arizona 
in 1916 is estimated at approximately 


675,000,000 pounds, as compared with 


432,000,000 pounds in 1915. This ex- 
ceeds the total output of the United 
States as late as 1902. Michigan 


produced 269,000,000 pounds, as com- 
pared with 238,900,000 pounds in 1915. 
The output from Alaska, estimated at 
120,000,000 pounds, compared with 70,- 
600,000 pounds in 1915. 
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Welding Copper 

In the squirrel cage rotor on the in- 
duction motors which we manufacture 
we use hard drawn bars in the laminat- 
ed part and cast the copper end ring onto 
these projecting bars. However, we are 
experiencing considerable difficulty as a 
result of the cracking of the ring and 
the copper does not fuse rigidly to the 
copper bars. Have you any suggestions 
whereby we can overcome this difficulty? 

We 


has 


outlined 
manufacturers to 
method of 


believe the difficulty 
caused 


this 


some 
abandon 
type ot 


producing 
this rotor. It always will be 
found troublesome to fuse cast copper 
rigidly onto hard 
the copper chills when it comes in 
contact with the cold metal. To satis- 
factorily burn or weld copper onto a 
cold surface of the same metal, a 
considerable amount of the molten 
metal must be blowed-off to heat the 
cold body of metal to the temperature 
at which union can occur. However, 
since this is not practical in this case, 
that other method 
be devised. We are of the opinion 
that your difficulty could be overcome 
in a satisfactory manner with the aid 
of the oxy-acetylene torch. 


drawn bars, since 


we suggest some 





Steam Metal Fixtures 
What is the best mixture for a good 
steam metal for globe, angle and radi- 
ator valves, in which the metal is more 
w less thin due to the low pressure? 
steam metal formula fol- 
Copper, 86 per cent; tin, 7 per 


A good 
lows: 
cent; zinc, 4 per cent; lead 3 per cent. 
A cheaper alloy for radiator valves 


follows: Copper, 87.5 per cent; tin, 
3.5 per cent; zinc, 7 per cent, and 
lead, 2 per cent. 

Another mixture, not as expensive 


as the foregoing, follows: Copper, 76 


PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It 


0000000 
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per cent; zinc, 10 per cent; 
per cent and tin, 4 per cent. 

Of the three formulas given, No. 1 
is to be preferred. 


lead, 10 





A Difficult Mixture to Cast 


Recently we have been making large 
bronse plates, 14x18 inches in size and 
l inch thick, from a mixture containing 
copper, 148 pounds; tin, 20.50 pounds; 
lead, 19.25 pounds and 15 per cent phos- 
phor-copper, 12.50 pounds. The castings 
are exceedingly porous and since they 
are designed to withstand a pressure of 
2,000 pounds per square inch, are un- 
satisfactory. 

Reduced to percentages, the above 
mixture figures about as follows: Cop- 
per, 79.31 per cent; tin, 10.25 per cent; 
lead, 9.50 per cent, and phosphorus, 0.94 
per cent. This is practically the regular 
80-copper, 10-tin and 10-lead alloy plus 
1 per cent of phosphorus. It is a diffi- 
cult mixture to cast and is susceptible 
to porosity. There is a _ proper 
perature for pouring these high-phos- 
phorus alloys very difficult to describe 
and if there is no one at hand with 
the necessary experience to determine 
this point, we suggest that the molds be 
made with a dry sand facing, coated 
with a plumbago wash and afterwards 
dried. Pour the metal cool and use care 
in melting. 
copper, tin and lead, when the tin con- 
tent is over 10 per cent, that cannot be 
cast to make sound castings by any or- 


tem- 


There are some alloys of 


dinary method and the above alloy minus 
With 
the phosphorus, sound castings can be 
obtained, but difficulty may be en- 
countered at any time. The 
alloy is recommended: Copper, 85.75 per 
cent; tin, 10.25 per cent; zinc, 2 per 
cent; lead, 2 per cent, and 15 per cent 
copper. 


the phosphorus is one of them 


following 


phosphorus 


Tobin Bronze 

We would like to 
welding rods, 
manganese 


have mixtures for 
such as Tobin 


copper and 


bronze, 
bronze, alum- 
inum. 

The 


lows: 


formula for Tobin 

Copper, 59% pounds; 

pounds and tin, 34 pounds. 
Manganese bronze: 


fol- 
zinc, 40 


bronze 


Copper, 61.50 per 
cent; zinc, 36 per cent; iron, 1 per cent; 
tin, 0.75 per cent; aluminum, 0.25 per 
cent and manganese-copper, 0.5 per cent. 

Copper: Copper, 98.25 per cent; tin, 
1.25 per cent, and phosphor copper, 0.5 
per cent. 


Aluminum: Use pure aluminum. 


An Anti-Acid Bronze 


We would like to have a mixture for 
a tough alloy for making castings to be 
used as hangers on dipping trays that 
are submerged in a sulphuric acid solu- 


tion. These castings are about 20 inches 
long and weigh 20 pounds each. The 
only acid bronze that we can find a 


record of contains copper, lead and anti- 
mony, but this is not sufficiently tough 
for our purpose. 

We suggest the use of aluminum 
bronze, an alloy consisting of 92 per 
cent copper and 8 per cent 
being recommended. This mixture is 
strong and tough and will withstand 
the action of sulphuric acid as well as 
any metal that we 


aluminum 


can 
No. 12 Aluminum 
We would like to have 
us with the formula 
aluminum. 
The 


follows: 


suggest. 





you furnish 
for N 0. 12 


formula for No. 12 

Aluminum, 92 per 
copper, 8 per cent. 
ably made by the use of a hardening 
alloy consisting of 50 per cent copper 


aluminum 
cent and 
This alloy is prefer- 
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and 50 per cent aluminum, 16 parts of 
which are melted with 84 parts of 
aluminum at as low a temperature as 
is consistent with the proper alloying 
When melted, the alloy 
chloride, after 


of the metals. 
is fluxed with zinc 
which it is removed from the furnac« 


and poured. 


Mixture for Aeroplane Motor 
Castings 


We are engaged in the manufacture 
f large aeroplane motors and we would 
like to know the most suitable aluminum 
the cylinders, pistons, crank 
these 


composition and char- 


all IVS fi ry 


cases, etc., for machines. Also 


let us know the 


acteristics of aluminum alloys which you 


consider most suitable for these pur- 
poses. What should be the shrinkage 
allowance for patterns on aluminum 


castings and what are the common trou 
bles experienced foundries in doing 
this work? 

One of the best aluminum alloys 
for the purpose outlined consists of 
copper, 


aluminum, 93 per cent, and 


7 per cent. It is made by melting 
86 per cent of aluminum with 14 per 
cent of a hardener composed of 50 
aluminum and 50 per cent 
patternmaker’s 


per cent 
copper. The allow 
ance for shrinkage is 0.186 inch per 
foot. The common trouble experi- 
enced by foundries is porosity, which 


black 
spots which are really dirt-filled holes. 


manifests itself in the form of 


This is guarded against by pouring 
the metal in the molds at such a tem- 
perature which insures free running, 
but its congelation, almost immediate- 
ly after it is cast, and the time of its 
contact with the sand in a_ liquid 
state is reduced to the minimum. A 
heavy aluminum casting poured at a 
temperature of 850 degrees Cent. will 
be porous, but when cast at 680 to 700 
degrees Cent., such a casting will be 
pour the 


sound. Therefore, do not 


metal too hot. 


Shrinkage Difficulties 


We manufacture railway bearings, but 


when fractured they develop reddish 
brown discolorations and we have been 
unable to discover the cause f this 
difficulty. 

An examination of fractured 
surface of the sample casting su 
mitted indicates the difhct to 
due » the sh kage of neta 
The casting is of heavy se anc 

is a eddish area in ¢ Ce Oo! 

e fracture, the grou mass being 
gray, iformly interspersed with 

nute reddish s S [The absence 


ié center 


appearance 
of the fractured surface at this point, 
which manifests itself as a porous 


> “ any } ’ +1, Pm . " — shi 
mass when tne surface 18 macni! ed. 


TAE FOUNDRY 


The remedy is to use feeders suff- 
ciently large to keep the center filled 
with the lower melting gray con- 
stituent of the alloy, which in this 
case is rich in lead. The problem 
is one of properly feeding the cast- 
ing and, if this is not possible, chills 
should be resorted to. It long has 
recognized that manganese 
large 
sure sound castings, but 
known. that 


been 


bronze requires risers to in- 


it is less 


generally ordinary cop- 


per-tin, copper-tin-lead and copper- 
tin-zinc alloys shrink just as badly, 
because manganese bronze shows 


shrinkage by a depression or a cav- 
ity. In conjunction with feeding by 
the use of risers, it is advisable to 
employ a suitable flux when melting 
the metal. 


Mixing and Melting Yellow Brass 

We would like to have several mix- 
tures for yellow brass with instructions 
for melting this alloy. 


\ good casting alloy for general 


purposes follows: Copper, 75 per 
cent; lead, 2 per 
cent. 


Copper, 62 per 


cent; zinc, 21 per 
cent, and tin, 2 per 


Naval brass. cent; 
ee 

zinc, @/ per cent; tin, 1 per cent, and 
lead, 1 per cent. 


\ cheap casting mixture.—Copper, 


67 per cent; zinc, 30 per cent; lead, 2 
per cent, and tin, 1 per cent. 
Copper, 65 per cent; 


iron, 1 per cent, 


Casting brass. 
zinc, 32 per cent; 
and lead, 2 per cent. 

Muntz metal—Copper, 59.5 per 
cent; zinc, 40 per cent, and tin, 0.5 
per cent. 

These difficult to 
make and the copper first should be 
melted cover of granular 
charcoal together with a small amount 
of salt. broken into 
small pieces and place it on the fur- 
nace top to heat while the copper is 
melting. When the latter is thorough- 
ly liquid, add the zinc, one piece at 
a time, and stir well to’thoroughly in- 


alloys are not 
under a 


Have the zinc 


corporate each piece before introduc- 
ing more cold metal. When the zinc 
follow with the 


Pour the metal strong- 


t 
has been charged, 
lead and tin 
ly into the molds, keeping the heads 
} 


lled, and pour hot rather than cool. 


Rolling Mill Bearings 


We would like to have mixtures f 


. 
rolling mill bearings, as well as advice 


regarding melting. 


Use the following mixture: Cop- 


er, 80.5 per cent; 30 per cent phos- 
1or-copper, 1 per cent; tin, 11 per 
cent, and lead, 7.5 per cent. Melt 


+} 
Ul 


charcoal, add the 
followed by the 
Stir thoroughly and 
temperature. 


le copper under 
phosphor-copper, 
tin and the lead. 


pour at a medium 
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Sizes of Stack and Flues for Melting 


Furnaces 

We are planning the erection of a 
battery of six brass melting furnaces. 
We do not obtain a sufficient number 
of heats from our present equipment 
and we want to be sure that the new 
furnaces will give us _ better 
In your judgment, what should be the 
height of the stack? Also, what should 
be the inside diameter of the stack and 
the inside measurements of the flue box? 

To make an intelligent reply to 
your inquiry it is necessary to know 
the height and diameter of the stack 
of the present furnaces, also the sizes 
of the main flue and the connecting 
flues from each furnace. The number 
of heats taken from each 
should be stated and the number to 
be expected also should be. given. 
In general, the height of the stack 
is comparatively unimportant as long 
as it extends above the buildings in 
the immediate vicinity. The 
sions of the stack inside, the 
flue and connecting flues are the more 
important factors to be considered to 
obtain efficiency in melting. For six 
furnaces make the flues 
6 x 4 inches, the main flue 18 x 12 
inches and the stack 24 x 18 inches 
and 40 feet high, or as much higher 
as may be necessary to carry it above 
the surrounding buildings. 


results. 


furnace 


dimen 
main 


connecting 


Overcoming Porosity 

We manufacture brass standards for 
steering wheels for large steamships. 
The standards are machined and we are 
having considerable trouble from porosity. 
We realize that this can be overcome 
by adding copper, buf this will increase 
the cost of the mixture to a prohibitive 
figure. Can you suggest a cheap mix- 
ture of yellow brass that will work sat- 
tsfactorily and finish nicely? 

The following alloy will be satis- 
factory for the purpose suggested: 
Copper, 60 pounds; zinc, 40 pounds; 
tin, 0.5 pound; lead, 1 pound; manga- 
nese-copper, 0.25 pound and aluminum, 
0.25 pound. This makes a total of 
102 pounds for the mixture. The addi- 
tional 2 pounds is to allow for zinc 
volatilization, so that the analysis will 
show between 39 and 40 per cent of 
this metal. This alloy will run well 
and will produce satisfactory castings 
if the proper precautions are 
cised. It is a mistake to imagine 
that porosity can be overcome by the 
addition of copper, since the latter 
metal is not a deoxidizer and _ the 
porosity is due to the oxidation ot 
the metal during the melting process. 
The remedy is better melting practice 
with the use of plenty of fine char- 
coal as a cover for the metal and 
the employment of a small amount 
of common salt as a flux. 


exer- 
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How to Buy Pattern Lumber Economically 


Pattern Lumber Specialists Understand Foundrymen’s Needs—Buy 





the Most Economical Grade for Your Work—Study Local Conditions 


URPHY, the pattern shop 
foreman, reported that his 

supply of lumber was about 
exhausted. So Brown, the 
manager of the plant, diverted a 
fragment of his attention from the 
weighty problems of the Saturday 
payroll long enough to settle the 
annoying detail that had been brought 
to his attention. He turned to his 
clerk and issued the following order: 
“Call up the Polson Lumber Co. 
and tell them to send us a thousand 
st of their best A-1l pattern lum- 


And straightway Brown forgot about 
pattern lumber. It is to the credit 
of the Polson Lumber Co., however, 
that it delivered the goods according 
to specifications. The Polsons were 
retail lumber dealers, and they kept, 
or tried to keep, a stock of all kinds 
of lumber for all sorts of purposes 
from dog houses to fine patterns and 
even furniture. They ransacked their 
stock and sent Brown “their best pat- 
tern lumber’—the best 
The designation ‘“‘A-1” 


they had. 
meant nothing 
definite either to the lumber dealers 
or to Brown, the foundryman 

So Brown got all he bargained for, 
including a bill for $90.30. It was not 
the lumber company’s fault that he 
did not, as a matter of fact, obtain 
the best, or the most economical 
lumber for his purpose. The lumber 
dealers did 90 per cent of their busi- 
with local building contractors 
and they could hardly be expected to 
be familiar with the peculiar require- 
ments of the foundry business or the 
patternmaker’s art. Nor was it their 
fault that the tremendous inroads on 
the supply of standing timber in the 
last two decades has made it virtually 
impossible for anyone but a specialist 
to secure certain fancy grades of 
lumber. The Polson Lumber Co. 
took what it could get through the 
ordinary channels of the trade and 
worked as much for price as for 
quality. One result was that Brown 
was paying out more than the cost 
of his lumber every month in unneces- 
sary labor in his pattern shop. 


ness 


How the Specialist Can Help 
Brown’s situation was not unique. 
Hundreds of foundrymen all over 
the country cling to the time-honored 
custom of buying their pattern lum- 





local dealers \cting on 
the advice of their pattern shop fore- 
men, they almost specify 
“the best” without knowing what it 
is, and as a result they pay high 
prices and obtain, not the best, but 
merely the best the dealer happens to 
have on hand. These foundrymen 
have not yet learned that specializa- 
tion counts in the  pattern-lumber 
business as in other departments of 
the foundry industry 


ber from 


invariably 


r ’ 
Scarcity of Fine Lumber 


In fact, as already suggested, the 
condition of the lumber market today 
is such that specialists have a great 
advantage in obtaining uniform grades 
of lumber suitable for patterns. The 
prodigal waste of the timber resources 
of America is proverbial. We have 
destroyed and burned our forests, un- 
til now we are in sight of the day 
shall 
\mong the 


without. 
abso- 


when we have to go 


ordinary woods, 
straight, 
planks of fair size, say 1 x 10 inches x 


lutely clear, sound, flawless 
16 feet, are a rare 
prominent pattern-lumber dealer stat- 
ed recently that he was six months 
picking out a carload of super-high- 


commodity \ 


grade lumber of this character for a 
purpose. Yet 
lany pattern 
1ey must have. 
next to 


what 
think 


As a matter of fact 


this is 


special 
n shop foremen 
tl 

it is impossible to get it. 
and slightly lower grades of material. 
f lumberman’s 


from a standpoint, are 
in every way 


suitable. To put it 
another way, clear planks are to the 
lumberman what tool steel is to the 
metallurgist—fancy stuff—and no foun- 
dryman, under ordinary circumstances, 
would think of buying tool steel scrap 
cupola charges. 

The conditions we have attempted 
to sketch in the foregoing paragraphs 
have created the pattern-lumber spe- 
cialist, and it is to him that the pro- 


for his 


gressive foundryman is turning to 
solve his pattern-shop raw-material 
problems. There are several large 


companies specializing on pattern lum- 
ber in the United States and their 
success testifies to the soundness of 
their position in the economic order. 
These organizations combine-a knowl- 
edge of the requirements of the foun- 
dry and patternmaking industries with 
expert information on the lumber 
trade. Their resources are such that 
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By H Cole Estep 


they are able to control certain high 
grades of lumber, suitable for pat- 
terns, from the time the tree is cut 
until the air-seasoned plank is deliv- 
ered to the pattern shop racks. Such 
concerns are in touch with sources 
of lumber supply that ordinary local 
dealers cannot profitably reach. 
Several pattern lumber specialists 
own their own standing timber, which 
has been carefully cruised and se- 
lected for the purpose intended. These 
concerns also frequently have sawing 
contracts with mills, which puts the 
mill in the position of a hired servant 
rather than that of a seller. All of 
these arrangements tend 
conservation of the 


toward the 
comparatively 
limited supply of high-grade pattern 
woods, for the benefit of the foundry 
industry. 

The foundryman who expects to buy 
his pattern lumber economically must 
ask himself two questions. First 
What is the best kind of lumber for 
me, considering the location of my 
shop and the sort of patterns I ex- 
pect to make? Second: What is the 
economical grade, considering 
pattern-shop wages, the time required 
to make the patterns I have in mind, 
and the 


most 


waste in cheap lumber? 


A Simple Lesson in Economics 


Considering the first question, we 
find that in the northern, northeastern 
and middle western sections of the 
country white pine is one of the most 
widely used pattern woods. The 
reasons for this are obvious to every 
foundryman. Yet there are occasions 
when other, more durable woods 
should be substituted for pine. A 
certain Michigan gasoline engine fac- 
tory made a pine pattern of a crank 
case for a new type of engine. The 
production had not reached the stage 
where a metal pattern would pay. 
But experience with the pine pattern 
soon showed that something repre- 
senting an intermediate step between 
soft wood and metal was needed, for 
the pine pattern had to be returned to 
the shop for extensive repairs after 
it had been used for making 65 molds. 
After it was repaired, 65 more molds 
were made, when it was so dilapidated 
that it had to be replaced. In mak- 
ing the new pattern, mahogany was 
tried. Before the mahogany pattern 
had to be returned to the shop for 
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attention it turned out 140 molds. 
After slight alterations it went 
through another run of 238 molds. 


The pine lumber cost about $100 per 
thousand board-feet and the ma- 
hogany $180. Yet it was cheaper in 
hand, had 
only 40 or 50 molds been desired, or 


the end. On the other 
perhaps a lesser number, pine’ would 
have been much preferable, not only 
lower first 


on account of its cost, 


but because it is more easily worked 
and cuts down the pattern-shop labor. 
In brief, the selection of the proper 


kind of 


question of 


pattern lumber is purely a 


dollars and cents that a 


foundryman should be able to work 


out from his pattern-shop_ records. 


The same applies to the grade of lum- 
ber employed. It is a pattern-shop 
axiom that the cost of the pattern 


is in the labor required to make it 


This is not literally true at present, 


owing to the extremely high price of 
the very best grades of lumber. The 
cost of the raw material in these 
days is an item to be reckoned with 
as well as labor costs in pattern con- 
struction. Occasionally money can be 


saved by using lumber of a_ grade 


somewhat lower than the 


best. 


proverbial 


An Endless Labyrinth 


When the 
this question of lumber grading, how- 


foundryman gets into 


ever, he frequently finds himself in an 


endless labyrinth. In the first place 


the various lumber manufacturers’ 


associations have separate’ grading 


schedules pertaining to their particu 


lar products. Secondly, lumber us- 


ually is graded by inspectors who rep- 


resent the producers rather than the 
consumers. In many cases, the so 
called independent inspectors, although 
not in the employ of any individual 
manufacturer, represent the lumber 
industry as a whole Finally spite 
of the honesty of the grading—and 
practically all of it is fair and square 

there is a prolitic source of dispute 
and misunderstanding in the fact that 
after all it largely a matter of 
opinion The grader looks a plar k 
and classifies according to his judg 
ment of its appearance: Lumber can 
not be graded on the asis of de 


measureable constituents like pig 


Large concerns meet this. situati 
by employing experts to inspect the 
purchases and make it certain that 
the specifications are being \ up 
to. Obviously, the ordinary foundry 
nan cannot go to this expense to 
inspect three or four carloads of pat 
ern lumber a year Ilis most satis 


t 
factory course of action lies in pick 


ing out a reliable 


specialist in pat- 
tern lumber whom he can take into 
his confidence and on 


whose judg- 
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ment of lumber values from a pattern- 
shop standpoint he can rely. If he 
will follow this policy, and will back it 


up with suitable, simple patternshop 
records that will tell in black and 
white what really is the most eco- 


nomical lumber for certain classes of 
patterns, all considered, he 
will have made a long step forward in 
pattern lumber 


factors 
the solution of his 
problems. 

Different Kinds of Pattern Lumber 


about the physical 


characteristics of the various common 


Now a_ word 


pattern woods. Pine and mahogany 


already 


the same general class with pine are 
hemlock, 


have been’ mentioned. In 


the spruces, redwood, cer- 
tain varieties of cedar, etc. Of the 
northern 
cork 


pine or sugar pine, appears to be the 


evergreen woods, however, 


white pine, sometimes. called 


king of soft woods for pattern con- 
struction. It can be worked — easily 
to a smooth surface; it does not 


split readily; it is easy to pare and 
does not dull tools as fast as some 
other varieties of lumber. It also 
has a sufficiently fine grain to take 


a high polish with shellac varnishes. 
When 


it exhibits 


properly dried and varnished, 


remarkable resistance to 


the warping and swelling action of 


damp molding sand. Spruce, red- 
wood, Port Oxford cedar, ete., are 
used in the Rocky mountain and 


They are not 
readily 


Pacitic coast districts. 
as uniform and worked as 


northern white pine. 


Poplar, or white wood, is frequently 


used for making patterns. It has a 
fine texture and a luster. It 
be given 


finish with shellac. Some grades 


satin 
shrinks moderately and can 
a line 


warp more readily than pine, but it is 


a dry wood that does not absorb 


readily. In this connection, 


moisture 


might be pointed out that trees 


growing on high ground, on account 


of their dense textufe and compara- 


tive freedom from moisture, are us 
] 


ually preferred for pattern lumber to 


hose growing wet, swampy locali- 
Lice. 

\mong the hardwoods, mahogany 
and cherry appear to be the most 


popular. They are both dense, straight- 


grained wood of uniform texture. 
moisture and 


\lso 


satisfactory 


They are impervious 


take an unusually fine polish 
they resist wear in a 


anner and, as_ previously pointed 


ut, make more durable patterns than 


e soft woods. On the other hand, 


ey are more expensive than pine 


its associated soft woods and are 


harder to work, increasing the labor 


cost on given patterns. So in the 


last analysis, the selection of pattern 


wood is purely a question of dollars 
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and cents, based on the use to which 
the pattern is to be put. The same 


kind of lumber cannot economically 
be used for all purposes. 
Similar principles apply in the 


selection of flask lumber, except that 
in this case local lumber-market con- 
form the governing factor. 
The life of the ordinary wooden flask 
is so short, due to burning and gen- 


ditions 


eral abuse, that only the cheapest 
sort of lumber is economical. This, 
of course, does not apply to small, 
highly-finished, metal-bound snap 


flasks, but to common flasks used in 


floor molding. Under ordinary cir- 
cumstances it does not pay to ship 
flask lumber any great. distance. 


Therefore, in the northwest we find 


that fir is a favorite; in California 
it is redwood or cedar: in the middle 
spruce, pine, 


pine or low grades of white pine are 


west, Norway yellow 
employed. For similar reasons foun- 
drymen in Borneo may use teak for 
flasks, while their fellow craftsman 
in southern Ohio buy wormy chestnut. 


Lenoir Car Works Installs Open 
Hearth 


David McLain, building, 
Milwaukee, has completed negotiations 


Goldsmith 


for the installation of a 2-3-ton open- 
hearth furnace in the plant of the 
Lenoir Car Works, Lenoir City, Tenn. 
This melt 
five 2-ton or two 2-ton and two 3-ton 


furnace is guaranteed to 
heats in 12 hours, and the temperature 
of the metal will be such that the 
smallest castings made in the average 
crucible steel foundry may be poured 
successfully. This is the fourth furnace 
of this type for which David McLain 
has received contracts in less than 
a year. 


Limestone for Cupola Flux 

By W. J. Keep 

-We would like to have 
limestone to 
What is 


content of 


Ouestion: 
the analysis of a good 
| 


be used as a cupola flux. 


the permissible maximum 


magnesium carbonate, silicon, 


1 
phos 


phorus, iron, aluminum and_= sulphur 


and what is the permissible minimum 


content of calcium carbonate? In 
other words, would the presence of 
1) per cent magnesium carbonate, 


0.40 per cent silicon or 0.004 per cent 
phosphorus be objectionable: 
Answer:—It is difficult to 


less than 10 per 


obtain 
limestone containing 
cent magnesium carbonate. If it were 
would be 


all lime it preterable It 


is quite common to have stone con- 
taining 40 per cent of magnesia, when 
it becomes a dolomite and is of no 
Such 


a small percentage of silicon will do 


use for cupola fluxing purposes. 








Fa 
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no harm and the phosphorus content 
will prove beneficial rather than det- 
rimental. The carbonate of lime 
should be 86 per cent. The danger 
is in the content of iron pyrites, which 


appear in dark patches and in this 
form it all enters the iron. The fol- 
lowing analyses were made of sam- 
ples of western Lake Erie limestone 


and the iron contained in the sample 
from Sibley, Mich., namely 2 per 
cent, might spoil a heat: 

Analysis of limestone from Marble- 
head, O.—Calcium carbonate, 83.20 
per cent; magnesium carbonate, 15.83 
per cent; silica, 0.15 per cent; organic 


matter, 0.02 per cent, and moisture, 
0.80 per cent. 
Kelley Island limestone.—Calcium 


carbonate, 87.50 per cent; magnesium 


carbonate, 9.75 per cent; silica, 1.81 per 


cent; alumina, 0.75 per cent; phos- 
phorus, 0.01 per cent, and magnesia 
by difference, 0.17 per cent. 

Sibley, Mich., limestone.—Calcium 


carbonate, 98.48 per cent: magnesium 
carbonate, cent; silica, 0.17 
per cent, and moisture, 1.20 per cent. 


0.15 per 


Another limestone sample from Sib- 
ley, Mich—Calcium carbonate, 86 per 
cent; magnesium carbonate, 9 per 


cent; silica, 3 per cent, and 


per cent. 
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Charles J. Stark Appointed Editor of 
The Iron Trade Review 

Charles” J. Stark, 
The Iron Trade located at the 
New York Penton Pub- 
lishing Co., has been appointed editor of 
this publication to fill the 
formerly occupied by George Smart, re- 
signed. Mr. Stark has 


associate editor of 
Review, 


office of the 
position 


been connected 


with the editorial staff of The Tron 
Trade Review for more than a decade 
and he brings to his new position the 


fruits of mature study of the iron and 


steel industry of the United States, as 


well as the broad viewpoint resulting 
from a wide acquaintance among both 
producers and consumers of iron, steel 


and machinery products. 
staff of The Trade 


sociate editor at Cleveland, in 


He joined the 
Review as as- 
1907, and 


Iron 


the following year he became Pitts- 
urgh representative. In February, 
1910, he was transferred to New York 


ind since that time has had charge of 


the metropolitan office of the Penton 
Publishing Co., 
Foundry, The 

The Daily Tron 
ket Report. Mr. 


publisher of The 
Iron Trade 
Trade and 
Stark will 
new duties about April 1. 
To fill the vacancy 
promotion of Mr. 


i? seca neat 
Review and 


Vetal \Mar- 


assume his 


created by the 
Stark, 
Kreutzberg has been appointed associate 
ditor in charge of the New York office 
He also will continue to serve as asso- 


Edgar C 
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ciate editor of The Foundry and of The 
Daily Iron Trade and Metal Market 
Report. Mr. Kreutzberg has been in 


the New York office of the Penton 


Publishing Co. for four years and is 
thoroughly familiar with the eastern 
field. 


Mr. Kreutzberg’s former position in 


the New York office will be filled by 
Guy F. Creveling, who has been con- 
nected with the Penton Publishing Co. 


in an editorial capacity since October, 


1912. 


How to Eliminate Sulphur Holes 
in Castings 
By Edgar Allen Custer Jr. 
The concensus of opinion among foun- 


fact, among all those 
who are in any way connected with the 
casting of iron, seems to be that as a 
maker of scrap and a profit reducer, 
sulphur stands in a class by itself. It 
is undoubtedly true that it receives more 
attention and is watched far closer than 
any of the other elements that control 
the grade of mixtures 
and resultant scrap piles are frequently 


drymen, and, in 


iron, and poor 
said to be due to the pernicious influ- 
ence of this element. We are all, more 
familiar with the general over- 
hauling that 
excess, in 

chemist 


or less, 
follows its appearance in 
everyone, from the 
to the laborer on the charging 
floor (not omitting the coke salesman), 
comes in for his ten- 
seems to be di- 


which 


share, yet the 


dency in every case 
rected toward the keeping the sulphur 
as low as possible rather than to cor- 
insofar as it 


rect, is possible, its evil 


tendencies in the casting. 
The results of 
threefold. It reduction in 


tensile strength; it increases the shrink- 


sulphur in excess are 
causes a 
age; and results in the appearance of 
numerous gas holes familiarly known as 
sulphur holes. It is the last of these 
factors that causes the most serious loss 
since the first two are 
fatal to the casting. The 
deterioration in the physical qualities in 


to foundrymen, 
not neces: ily 
sufficient- 


a great many instances is not 


ly great to preclude the use of the 
casting, and the excessive shrinkage may 
be overcome by the intelligent use of 


risers and feeders. 


Gas Holes a 


Bugbear 

The 
is one that no foundryman can afford 
to overlook, 
a foundry’s reputation so much as tales 
of hours of labor lost 


question of gas holes, however, 


since nothing will injure 


machining and 


when the machinist’s tool opens up a 
series of these sulphur holes. 
A particularly erratic car of coke, 


together with a series of errors of com- 
certain 
foundry not long ago caused more than 
usual interest to be taken in the sul- 


mission and ommission in a 
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phur question, and a series of experi- 
ments were undertaken in an effort to 
dodge the overdose of sulphur. Omit- 
ting mention of the numerous changes 
in cupola mixtures and the various 
forms of cupola operation, sane and 
otherwise, that were tried out, the direct 
result of the investigation was as fol- 
lows: 

first observed that regardless 
of the chemical composition of the iron, 


It was 


whether it be high or low in any or 
all of its elements, 
state it is a 
carbon 


molten 

The 
is all combined carbon, and the 
sulphur, manganese, etc., are in chem- 
ical composition with the iron. 
ing that this theory is 
evident that segregation must occur 
after cooling has started. This is most 
effectively proved by the fact that the 
ratio of combined carbon and 
graphitic carbon is 
entirely by the 


when in a 


homogeneous mass. 


Assum- 
correct, it is 


free of 
determined almost 
rate of The 
more rapid the cooling, the greater the 
amount of combined carbon. 

It was 


cooling. 


when 
contain- 


that 
formed 
ing sulphur decidedly in 
resultant 


observed 
mixtures are 


next 
special 
excess, the 
contain 
a large number of sulphur holes, yet 
when the same 
ladle 


castings invariably 
mixture is drawn off 


into a and allowed to solidify, 


it is found to be free from these 
holes. This gave rise to the natural 
theory that the formation of these 


a result of the 
casting and not a result of ordinary 
segregation. 


Lessons from Holes 


holes is process of 


From the very nature of these holes 
it is that sulphur 
combined with some other element to 
produce a 


apparent must be 


gas, since the affinity of 
sulphur to the iron or to the 
elements is too 


other 
great to allow it 


to exist in a free form. It also was 


argued that when sulphur is segregat- 
must be 
influence of 


ing, it doing so under the 


some element for which 


it has a greater affinity than it has for 


any of the elements contained in the 


mixture. The question of a possible 


combination with other elements in 


the mixture was dropped because 


these gas formations, while existing 


in the casting, did not exist in the 
open ladle even though the analysis 
proved these mixtures identical. If 
this be so, it at once becomes ap 
parent that the formation of sulphur 
holes must result from the introduc- 
tion of some other element after the 
metal has left the ladle and entered 
the mold. The possibility of gas 
forming combinations resulting from 


the action of the hot iron on the sand 


of the mold, rendering gaseous any 
of the elements contained in the sand 
or binder, 


of an iron 


obviated by the use 
which the test 


was 
mold, in 
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castings were cast. The first two or 
three pours served to burn off all 
foreign matter adhering to the mold 
leaving the matrix practically naked 
iron. It was found, however, that the 
same mixture of high sulphur iron 
develops gas holes in direct ratio to 
the velocity of pouring, making it 
seem that the method of introducing 
the iron into the mold is directly 
responsible for the formation of the 
gas holes. 

Since by successive steps it was 
proved that the formation of the gas 
holes results from the union 
element not contained in 
mixture, and that this 
place between leaving the ladle 
the mold, there is but one 
theory left, and that is that the iron 
was trapping air and carrying it with 
it into the mold. It 
and later proved correct, that the iron, 


with 
the 
takes 
and 


some 


union 


filling 


was reasoned, 
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strengthened by noticing the odor 
companying the pouring. When 
iron runs trom the cupola into 
ladle it necessarily must carry 
with it, but as the surface of the 
iron in the ladle is free, the air, and 
the gas that is formed by the union 
of the oxygen and the sulphur, are 
free to escape, the gas being detected 
by the strong pungent odor of sul- 
phur dioxide. After the ladle has been 
removed from the cupola and the 
ebullition has ceased, no odor is 
noticeable, yet when the metal is 
again poured into the mold the gas 
is again noticed, and is more or less 
noticeable according to the rate of 
pouring. This would indicate that the 
quantity of gas formed depends upon 
the amount of air trapped by the iron. 

It remained, therefore, only to prove 
the theory by applying the 
The latter applied in 


ac- 
the 
the 
air 


remedy. 


was several 
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SECTIONS OF A BROKEN 


the 
with it in precisely the same manner 
that a stream of 
with it as it runs 
The and 
sulphur holes decreased or 
the 
gate. If 


as it flows into gate, carried air 


water carries at: 
glass of 


into a 


water. size number of the 
increased 
the 


slowly, th: 


according to 
in the 


speed of 
poured 
buoyancy of the air was sufficient to 
against the flow of 
the iron and escape through the 


roti 


cause it to rise 
gate, 
but as the speed of the iron was in- 
creased, it this 


with it 


overcame 
and carried the 
mold. This air, or rather its oxygen 
content highly heated by contact with 
the hot iron, will unite with practical- 


buoyancy 


air into the 


ly every element with which it comes 
into contact, according to the relative 
the for the ele 


affinity of oxygen 


ents. 


A N vel 


Theory 


Of the elements contained in cast 
iron, at pouring temperature, oxygen 
has probably the greatest affinity for 
sulphur, uniting to 
dioxide, which, 
cles unite, 


form sulphur 
the small parti- 
troublesome 


when 
the 
theory 


forms 


This 


gas 


holes. was further 


ROTOR CASTING 


PROCESS 


REPAIRED BY THE ARC WELDING 


ways, all of which depended on the 
principle of checking the flow of iron 
in the gate behind a trap, and allow- 
the air to itself before 
entering The most effi- 
cient gate for this purpose seemed to 
be the type often 
bronze molding to 


release 


ing 
the mold. 
used in brass and 
catch dross. The 
iron flows into a spherical or cylin- 
drical cavity tangentially, 

a swirl within the cavity. 
charge is in the center of 
of this cavity and leads 

across into the mold. 
into this cavity and by 
the air and 


setting up 
The dis- 
the 
down 


base 
and 
The iron flows 
swirling around 
gas to escape 
the top of the cylinder, 
open, while the iron, still 
sulphur, but free from gas 
holes, flows into the mold. 

With this type of gate it was found 
entirely practicable to 
ings absolutely 


allows 
through 


which is 
high in 


produce cast- 
free from holes, 
yet the analysis often showed a sul- 
phur content over 2 cent. Of 
course, the resultant castings could 
hardly be considered serviceable with 


gas 
per 
such a high sulphur content, because 


the physical qualitities were too great- 
ly impaired. 
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Repairing a Large Casting by Electric 
Arc Welding 
By H. A. Baltes 


ECLAIMING gray iron cast- 
ings by electric arc weld- 
ing has been a much disput- 
ed subject. The successes 

attained by some firms is counterbal- 
anced by the failures of others, who 
have been unable to make satisfactory 
welds or repairs. In no sense is this 
due to the type of equipment em 
ployed, this being entirely dependent 
upon the operator doing the work. 
When undertaking repairs by this 
process, the relative expansion and 
contraction of the casting or part to 
be welded must be thoroughly studied 
to prevent the cracking of the weld 
or adjacent parts of the original cast- 
ing, while the latter is returning to its 
normal condition. 

Soft cast iron welds cannot be ob 
tained without properly preheating the 
parts to be welded. Welding a small 
defect in a large body of cast iron 
without preheating the casting causes 
the iron to chill rapidly. The parts 
immediately surrounding the weld, be 
ing cold, will produce a 
chilled iron in the weld, 
best grades of high-speed 
will not cut. This may be eliminated 
readily by properly preheating the 
parts to be welded. 

It is generally understood that the 
carbon in cast iron has the power to 
distribute itself uniformly, not only 
through one piece, but through several 
pieces in contact. When a high per- 
centage of carbon is present. the 
formation of graphite is favored. It 
is believed that cast iron containing 
a high percentage of carbon, liberates 
this element when heated and dis- 
tributes it through the parts being 
welded, as well as the parts imme- 
diately adjoining the weld, thus im- 
parting to the spot that is being 
welded an unusually high percentage 
of graphite and making the weld soft 
and readily machinable. 

A concrete illustration of the results 
that may be attained by arc welding 
is the repair of a gray iron rotor 
casting weighing 16,000 pounds, which 
was reclaimed at one-twentieth of the 
original cost and at a saving of 
months of delay in securing a 
casting. : 

The rotor was shipped from Eng 
land to a firm in Canada and was to 
be pressed onto the shaft of a Can 
adian-built air compressor. The arms 
of this rotor, as shown in the accom- 
panying illustration, were cast with a 
hollow center, and as indicated by the 
arrow, only one member of the arm 
was broken. It was imperative to 
have the compressor working within 


spot ol 
which the 
tool steel 


new 
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a specified time, so that it was prac- 
tically out of the question to obtz’ 
a new rotor from the manufacturer in 
England. Our welding expert was 
consulted and he was convinced that 
the rotor could be repaired satisfactori- 
ly. Before beginning work, the prob- 
lem of expansion and contraction was 
considered carefully, since this was 
the most important factor to deter- 
mine. We decided that the casting 
had to be preheated at that point 
where the adjacent arms joined the 
rim of the rotor and also that mem- 
ber of the arm which was not broken. 
The points at which torches were 
applied are designated at X, Y and Z, 
in the accompanying illustration. As 
previously stated, the success of a 
welding operation of this kind de- 
pends largely upon the skill of the 
operator and his ability to determine 
the relative expansion and _ contrac- 
t10Nn., 


Time of Welding 


The time of welding, which included 
preheating, was approximately eight 
hours and was accomplished as _ fol- 
lows: First, the windings were re- 
moved about half way around the 
rotor and the crack was cut out in a 
V-shaped groove. A dam was built 
‘round the arm with carbon blocks, 
cement having been used to bind them 
ind to prevent the fluid metal from 
running through the joints. The ce- 
ient was made ot powdered carbon 
ind sodium silicate. Charcoal fires, 
retained by fire brick, were built at 
ints X, Y and Z, as shown in the 
companying illustration. The mem- 
er to be welded was insulated from 
e heat applied to the unbroken mem- 
er of the broken arm by fire brick 
eld in place by a steel band, ™% inch 
ick. When the casting was heated 
a cherry red at the points where 
e fire was applied, the welding opera- 
i was performed. 
\fter heating the walls of the groove 
a plastic state with the arc, the 
oove was filled with a good grade 
high silicon iron. The fires were 
moved and the casting was allowed 
cool slowly, that all parts might 
ume a normal condition. The cus- 
ner was of the opinion that the 
tor would be thrown out of align- 
nt and that the diameter would be 
uced at the point directly opposite 
welded arm; however, instead of 
ng smaller at that point, it was 
nd to be % inch larger. This was 
edied by grinding the rotor down 
its original diameter. Otherwise 
alignment was perfect. 
\fter the casting had cooled, the 
ndings were replaced in their re- 
spective slots, the rotor was returned 
position and the machine was put 
operation. 
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Vanadium Bronze Submarine 
Castings 


The requirements of the United 
States government and the entente 
allies for submarine equipment dur- 
ing the past two years have created 
a heavy demand for special bronze 
castings suited to vessels of this char- 
acter. Vanadium-bronze has_ been 
found to fulfill the exacting conditions 
of this work satisfactorily, and this 
alloy is now extensively employed in 
the manufacture of Deisel engines, 
torpedo tubes, etc. The accompanying 


illustration shows two vanadium- 


bronze castings for American subma- 
rines under contract by the Electric 
Boat Co. Two torpedo tube castings 
are shown at the left, together with 


a Deisel engine bed-plate at the right. 
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35,000 tons, as compared with 1,000 
tons in 1914 and 3,281 tons in 1915. 
This tremendous increase in domestic 
production has been made in spite of 
largely increased imports. 
an efficient 


Cromite is 
material for 
lining furnaces and for making chrome 
brick and steel alloys, the demand for 
which has largely increased. 


refractory 


“Movies” of Molding Operations 
Midland Ma- 


chine Co., Detroit, manufacturer of 


George L. Grimes, 
molding machines, told members of 
the Pittsburgh Foundrymen’s Asso- 
ciation how intricate automobile cast- 
ings are made, at the regular month- 
ly meeting of the society, held Feb. 
19, at the Fort Pitt hotel. A number 
of lantern — slides, 


showing various 





VANADIUM-BRONZE CASTINGS FOR DEISEL ENGINE BED AND SUBMARINE 
TORPEDO TUBES, WITH GATES AND RISERS ATTACHED 


To insure sound metal, the latter is 
provided with 18 risers. Each riser is 
about 21% inches square and 7 inches 
high. This casting weighs 4,000 pounds. 
The torpedo tubes are cast on end as 
they appear in the illustration. The 
walls of the rough castings are %4 
inch thick, and in order to remove all 
traces of surface imperfections they 
are turned to 3 inch in the machine 
shop. 

The vanadium-bronze from which 
these castings are made contains 60 
per cent copper and about 40 per 
cent zinc. Only a small quantity of 
vanadium is employed. The metal is 
melted in a reverberatory furnace, 
which is considered satisfactory for 
high-zine alloys of this character. 

The production of chromic iron ore 
in 1916, it is estimated, will exceed 








types of molding machines, were pre- 
sented and motion pictures were in- 
troduced to show how some of the 
larger foundries in the Detroit dis- 
trict make castings for the automobile 
industry. One of the films, produced 
in the foundry of the Packard Motor 
Co., Detroit, showed the molding of 
an engine cylinder, the coring of the 
molds, the gaging of the cores and 
work on the pouring floor \nother 
film showed the molding, closing and 
pouring of an automobile transmission 
case, and the molding of an automo- 
bile exhaust manifold. 

The production of spelter from do- 
mestic ore in 1916 is estimated at 
553,000 short tons, worth at the aver- 
age St. Louis price about $150,000,000, 
and from foreign ore at 105,000 tons, 
a total of 658,000 tons. 
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neti | Are You Doing Your Share? 

OT long ago the editor of a well known 
trade journal offered to prepare an_ illus- 
trated article describing certain interesting 
features of operation in a modern casting 

plant. In reply to the editor’s communication, the 
proprietor of the foundry expressed his refusal to 
co-operate in the following words: 

If, as you say, we have devised novel methods in 
our foundry, it has been with the intention of either 
improving our product or decreasing our cost. To 
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care for the write-up which you suggest. 

Fortunately the number of business men who hold 
the view expressed by this foundryman is com 
paratively limited, and is decreasing every day. How 
ever, it is this group which is retarding progress 
and in justice to the casting industry, we propose 
to show why the close-fisted policy expressed is con 
trary to the principles of sound business. 

In the first place, the foundryman quoted is wrong 














ADVERTISING 


All communications relating to advertising copy, discon- 
= tinuances, etc., must be received on the 10th of the month 


preceding date of publication. 















mn 








ENTERED AT THE Post OrFice at CLEVELAND as SECOND 
Crass MatTrTer 






Copyright 1917, by the Penton Publishing Co. 








Posies 





i in believing that the methods employed in his plant 
constitute secrets which he should guard. Were an 
process in his establishment possessed of sufficien' 








ie A A a 

























Contents | | 
merit to make it of unusual value to his competitors. 
Gray Ih t Wor - 85 he would be powerless to prevent them from learning 
ee ,, every detail if they chose to investigate. As a matt: 
REVIEW of fact, the methods employed in his foundry ar 
ee since , preiins ,. Well known to scores of tradesmen. Moreover, this 
Siow MELTING AND Briper: 77 foundryman makes the serious mistake of inferring 
a on besa m9 set eee ', _ that the alleged “secrets” of his business are the children 
Motpinc Wneets SHEAVI Sree. SpoxKes 99 Of his brain and his money. Either he is honest!) 
= ‘0° deceived in, this belief, or he is deliberately claiming 
; se credit to which he is not entitled, because he has 
Ext 5 incorporated in the design and organization of his 
“ine He, ae ie plant the ideas of hundreds of men. Unwittingly, 
Wuar I RYME ES 11 perhaps, he has forgotten that Bessemer, Reamur, 
ae pies ae Turner, Bell, Boydon, West, Moldenke, Keep, 
BLEM 5 others have paved the way for his success. We won- 
apace tami ,. der how he would have fared, had these men refused 
115 to divulge the priceless knowledge which their exper! 
> ence provided. This foundryman is a subscriber to 
. several trade journals, and undoubtedly he reads 
en 2 M ‘'6 them the articles contributed by foundrymen whos 
na <p M i116 vision is not as restricted as his. It is even possible 
that his competitors, from whom he is so carefull) 
: 6 guarding his secrets, are silently contributing their 
E 117 share of experience to the industry through the pages ff 
ae : Ne of a trade paper. His attitude to them is eminentl) 








: unfair. 
eae ; a Therefore, manufacturers’ whose first impulse 1s 
to hold tightly to the fruits of their experience, should 


1 
1, 


stile lieing | . : consider the policy of publicity from an_ unselfish 









viewpoint. 



















New E-quipment for the Foundry and Pattern Shop 


Manufactures Molding Frame and Flask for Mechanically Drawing 
Pattern—Develops Enclosed Sand Blast Barrel for Large Castings 


NY mechanical device that is drawn mechanically, after which shafts, located in the corners of the 

draws the pattern greatly the mold is lifted off. frame. When the molding frame is 
simplifies molding opera- In the accompanying illustrations, in position for raising the mold, the 

tions and eliminates a large Fig. 1 shows the operator turning the rollers are flush with the surface of 

part of the skill involved in this es- lever, thereby raising the cope and the frame; turning the lever actuates 
sential feature of foundry work. Com- drawing the pattern. In Fig. 2 the the rollers which lift the cope flask 
bining mechanical  pattern-drawing cope has been lifted off and the op- and draw the pattern. The rollers 
with mechanical ramming removes erator is removing the frame, which contact with metal strips on the cor- 
the skill of hand labor, increases pro- is clearly illustrated in Fig. 3. The ners of the flask to insure a level 
duction and insures a product that is method of attaching this gate of four bearing surface and one which will 
true to pattern. patterns to the frame is illustrated be subjected to the minimum amount 
An ingenious molding frame and and the construction of the frame of wear. The frame is provided with 
flask which draws the pattern me- also is shown. The drag half of the extensions on the four corners 





tor 
chanically and is adapted for use on mold is still on the machine, which rapping patterns by hand and an ear 
any style molding machine or on the is of the squeezer type. is on one of the handles for the at- 
bench, is being manufactured by the The lifting of the flask is accom- tachment of a vibrator. The molding 
New Foundry Appliance Co.; Hamil- plished by four rollers mounted on frame can be used with either straight 
ton, O. To. reduce its or tapered flasks. The flask 














weight and to facilitate ' hn pins are furnished as a part 
handling, the frame is made ; S| mf FN of the equipment so that any 








of aluminum and all attach- flask can be equipped for 
ments are malleable cast 
iron. The frame is _ lined 
with brass to permit of 
easily soldering metal pat- 
terns and gates to it. The 
frame is interposed between 
the drag and cope flask 
or between a sand or plas- 
ter match and the flask, 
and either the cope and 
11S drag can be made in one 
operation or the drag can 
be rammed first, followed 
by the cope. By the oper- 
ation of a lever the cope 
is lifted and the pattern 





operations with the frame. 

The handles on the frame 
are adjustable to the pins 
with lock nuts, thereby in- 
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suring accurate drav 





an 
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iS 
eliminating all possiblty of 





shifting. Aluminum match- 
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plates can be used with this 








frame by attaching them to 











the top of the frame with 
screws. The frame has a 
draw of 1% inches 

The plant of the Peerless 


Foundry Co., Hamilton, O., 




























which specializes in light 








gray iron castings, is oper- 








baat 


se ; a ge eee 

hould FIG. 1—DRAWING THE PATTERN BY THE USE OF A MOLDING FRAME WHICH LIFTS THE COPE BY TURNING THE 
P LEVER AT THE FRONT 

FIG. 2—COPE LIFTED OFF AND THE OPERATOR IS FIG. 3—FRAME AND PATTERN READY TO PLACE ON 
REMOVING THE FRAME FROM THE DRAG THE MATCH-PLATE AFTER THE MOLD HAS 

BEEN COMPLETED 
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Foundry 


New York, has developed a 
which is larger than any of this type 


» a demand for 
strength and 
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Develops Large Sand-Blast Barrel 


sand- 


size to clean heavy steel castings, the 
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MISCELLANEOUS CASTINGS MADE BY THE 
USE 


OF THE MOLDING FRAME 








previously manufactured by this com- 
pany. The drum or barrel proper is 
made of steel throughout and is se 
curely riveted. It is 60 inches in 
diameter and 36 inches long, insid 
measurements. As the blast enters 
at each end of the drum, there ar 
no projections on the interior and 
therefore, castings can be loaded t 
within a few inches of the center line 
This permits the handling of wu 
usually large castings of medium weight 
in this machine. 


The lower casing of the machine is 
made of heavy cast sections. The drun 
revolves on hardened machine - steel 
rolls mounted on heavy shafting run 
ning in bronze bushings, the whol 
being supported on the frame by cast 
steel journal boxes. The casing abov: 
the journal is made of steel plate at 
structural shapes. 


Removal of Dust 


Provision is made in the casing f 
the removal of dust as. soon as it is 
made, the air entering the casi! 
through louvres in the doors. TI! 
machine is equipped with an unde: 
ground pressure tank provided with 
filling valve and air control sand traj 
which automatically controls 
operation of the blast when the n 
chine is started or stopped. 

The barrel is driven through wor 
gearing by a 3-horsepower motor, t! 
entire outfit being a complete a1 
self-contained unit. The machine rt 
quires a floor space of approximatel) 
6 x 8 feet and when installed stands 
8 feet above the floor level. The pit 
for the pressure tank is 5 feet 6 inches 
deep. The capacity varies through 
wide range depending on the numbe! 
and size of nozzles used, the pressur: 
available and the material being sand 
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Fig. 1 is a front view of the 


blasted. 


machine 


and Fig. 2 is a similar view 
with the doors open and the barrel 
door let down to charge or remove 


castings. 


Personals 
L. E. 


superintendent of the foundry operat- 
ed by the Gartland-Toledo 
Toledo, O. 

tes. 
dent of 


Marseau has been appointed 
foundry 
Co., 
Landis has been elected presi- 
the 

Pa; 


medium gray iron castings. 


Foundry Co., 
light 


Lansdale 
Lansdale, manufacturer of 
and 


James Ferris has been made general 


superintendent of the Kenosha, Wis., 
plant of the Simmons Mfg. Co., suc- 
ceeding Otto Rudd, who has been 
elected second vice president. 

Carl H. Swartz, formerly superin- 
tendent of the foundry operated by 
the W. T. Rawleigh Mfg. Co., Free- 
port, Ill., has established a gray iron 


foundry in that city. 

T. S. Bird, formerly superintendent 
of the foundry operated by the Mich- 
igan Motor Casting Co., Flint, Mich., 
the 
superintendent of 
Foundry & 
Mich. 

L. W. Lukens resigned as 
superintendent of the Illinois Malleable 
Iron Co., Chicago, in order to 
the position of foundry 


position of general 
the 


Machine Cou Ecorse, 


has accepted 


new Ecorse 


recently 


accept 
superintendent 
of the new plant of the Saginaw Mal- 
leable Iron Co., Saginaw, Mich. In his 


new position, Mr. Lukens will be asso- 
Drozeski, 
Lukens, 


with C. F. 
Mr. 


ciated general 


manager. who is widely 
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known among western foundrymen, was 
the Malleable 


years. 


Illinois 
lron Co. continuously for 24 

Charles Page Perin, consulting en- 
New York City, for about 16 
and Stewart M. Marshall, 
formerly chief engineer of the Cam- 
Steel Co., Pa. and 
recently chief engineer of the South- 
wark Foundry & Machine Co., Phila- 
delphia, have formed a co-partnership 


connected with 


vineer, 
years, 


bria Johnstown, 


with offices 


Rector street, New York. 


as consulting engineers, 


at No. 2 
Inquiry by Subscriber 


Feb. 19 an 
the 


Under date of inquiry 


was received from one of readers 


of The Foundry signed “Subscriber”. 
asking for a substance that can be 
used in place of plaster of paris for 
making temporary patterns. If this 
subscriber will furnish his name and 
address we will give him information 
direct regarding the source from 


which this material can be purchased. 
Trade Notes 

The New York the Ti- 

tanium Alloy Mfg. Co., Niagara Falls, 

N. Y., has been removed from 15 Wall 


the City 
Broadway. 


office of 


street to Investing building, 
165 
The Union Smelting & Refining Co., 


Avenue D and_ Fourteenth — street, 
New York, will erect a new plant on 
an ll-acre site on St. Charles street 


Newark, N. J. 
will 


The plant ultimately 


have five times the 


capacity of 


125 
its present plant in New York City 
and will cost between $350,000 and 
$500,000. The first section of the new 


plant is expected to be completed in 
six or eight months. On its comple- 


tion, the company will abandon its 
plant in York. The 
line of products will continue to in- 


clude white metal alloys of all kinds. 


present New 


The Associated Foundry Kkoremen 
of New York and vicinity will hold 
their next monthly meeting March 17, 
at 7:30 p. m., at the Hotel Chelsea, 
West Twenty-third street, near Sev- 
enth avenue, New York City. 

The business of Cutter, Fletcher & 
Co., Inc., Boston, certified public ac- 
countants, has been transferred to the 


firm or Clinton H. Scovell & Co., indus- 
trial and the 
name has been changed to Scovell, Well- 
ington & Co. 


engineers, Boston, firm 


The Adams-Bagnall Electric Co 
Cleveland, is completing the installa- 
tion of a porcelain enameling plant. It 
consists of a battery of four 12-foot 
furnaces with the necessary complement 
of mixing vats, smelting furnaces, dry- 
ing ovens, etc. 

Co., 
busi- 
Ce, 
manufacture 


Metal 
taken 
Canton 


The Canton Products 
Canton, O., 


the 


has over the 


ness of Corrugating 


and will engage in the 


of a complete line of sheet metal 


products, including foundry and fac- 
tory equipment, such as shelving, bins, 


etc. 





























FIG. 1—-VIEW OF EXTERTOR OF 


BARRE] 





LARGE 





SAND BLAST FIG. 2 


ARRANGEMENT OF 











DOORS ON 
MACHINE 


BARREL OF SAND 


BLAST 















Tae FOUNDRY 
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WHAT THE FOUNDRIES ARE DOING 





The foundry of the Mal-Gray Casting Co., W. J. Blackmore, secretary and general mana chased 6% acres on the Erie railroad on 
Cambridge City, Ind., will be enlarged ger and G. B. Cavelage, superintendent which it contemplates erecting a plant at a 
The Banner Foundry Co., Che Taylor Coupler & Steel Castings Co., ‘oSt o! $100,000. 
erect a steel foundry at 216 loledo, O., has been incorporated with a capi- A contract has been awarded by A. Allan 
The Duquesne Re t tal stock of $100,000 by J. C. Taylor and L. & Son, 386 Greenwich street, New York, for 
ntemplates ding oo : S. Dukes. the erection of a 50 x 180-foot foundry for 
rt a ee ee a ee Ter lhe Framingham Machine Works, Framing- the manufacture of non-ferrous metal alloys, 
s } ling 60 x 1 . m, Mass., is remodeling its plant into an 3¢ Harrison, N. J. 
plant foundry which will have an output of 60 The McAdamite-Aluminum Co. has succeed- 
; os tons daily. ed the United States McAdamite Metal Co., 
The Saco-Lowel ol s, Lowell, Mass i : ‘> 
la . _ ; 195 x 168 x e Empire Brass Mfg. Co., 8410 Lake °/ Isabella avenue, Detroit, and will continue 
170 fe enue. Cleveland, will erect a brick and the foundry business of the old company un- 
170 feet venue, leveland, l I an 
Tl B M ] ( D steel undry at 10301 Berea road at a cost der the same management. 
ne sunl wa Die r rr ° ° = ° ° 
; ; $10,001 The Bridgeford Mfg. Co., Louisville, has 
reased S capuit stock >< i i 
$460.0 ; The International Harvester Co. of New been incorporated with $184,000 capital stock 
rhe O M & Four ( Jersey is building a 24 x 170-foot addition to ©? engage in the operation of a stove foundry. 
he » J é foundry Co., I a 3 se 2 ae aes ie ? “. . . 
: ’ mo s malleable foundry at 1734 Fullerton ave [The incorporators are J. W. Campbell, George 
is if rT <c ¢ tT t ct SI = ° . 
me TCS epita: © x . > Chicago Leff and P. C. Doerhoefer. 
e150 000 hicago. 
>LoU,VUU. on : ° -— . ; = a hala 
I - V Tas H. R : The City Brass Foundry Co., Detroit, has rhe De troit Brass Works, Detroit, has in- 
SUC rs 44 . NOAKE ve re ncorporated with $2,000 capital stock by creased its capital from $400,000 to $500,000. 
yrporated the ‘Oreg City I y oe igi eee : “h . re & BKittines C shi ; 
: audi Frederick L. Maeder, Isaac Kaplan and H. The Detroit Valve & Fittings Co., which is 
- Captrat. H. Smilansky taking over the former company, has increased 
The LaPoint |! ry ( S eisings ; ‘ ; its capital from $500,000 to $1,500,000. 
vil Wi vill _ A contract has been awarded for the ere 
lle, sS., will | x t a ‘ Th . Ss af " : - 
Bers oe gevensaens a 150 x 200-foot addition to the foun- rhe St. Louis, Iron Mountain & Southern 
; ee es y the Davis & Furber Machine Co railroad contemplates erecting a foundry at 
Plans have bee plete the Central North Andover, Mass. its shops at Argenta, Ark., for the manufac 
Foundry Co. for the erect 40-t . ; 7 , ture of freight car parts and repairs. FE. A 
‘ Reece The American Valve & Tank Co., Indian — ee : °P 
plant at Bessemer, Ala . ‘ <r : . Hadley, St. Louis, is chief engineer. 
: apolis, 1s completed plans for a foundry, 60 ae Te i : 
The H. ¢ M y 4 ( Be i feet, to be erected at Fairmont, W. The Atlas Foundry & Machine ( Ony 7 a 
ey, ( s bu g I \ 1t a cost of $35,000. coma, Wash., is building a foundry addition 
st of $40, : ; : including a pattern shop, 40 x 225 feet. Ad 
e Concord Foundry Co., Elkhart, Ind., has ae S I P 
The s | , 4 ae ; © ecnr ditional ground has been purchased and f 
: een incorporated with a capital of $50,000. . ; it te thi is 
— aa = $] . <n . : er extensions will be made this year. 
i rpor wi S if y é porators are J. G. Schacht, S. E. ie oe eae y 
R t 1 oW es c ¢ and Earnest A. Skinner The Axelson Machine Works, Los Angeles, 
Wect Be W, . : : = : ’ Cal., will build a plant including a foundry, 
West Be ( W The H. & H. Foundry Co., Stamford, Conn., seep gE P ; ing aid x 
Wis contemplates 3 2 : h avital of $20 100 x 156 feet; machine shop, 75 x 125 feet 
Ss een da it a capital OF 932U,- ; = ca ae 
story, 50 x 26 t Tohn H - Rat irge shop, 25 x 75 feet; pattern shop, 75 x 
; , Johr ansen, Eas 
, a Pe 126 feet yattern storage, 25 x 30 feet, ar 
Plar r eing I a Cheste Conn und C. P. Webb. I ‘ sgl 
fice ulding, 30 x 100 feet. 





Plans have been completed for the erectior 


F P _ panes which nas of an ingot mold plant at West Middlesex 
. ee fi iia : sghcailce oe mia nas Pa., for the Valley Mold & Iron Co., Sharp 
\I Ne 2 xy PI nGry superiicace ville, Pa. The plant will have a capacity « 
; ; ( er Foundry has bee ncorporated 100 ingot molds a day and is expected to be 
R. M. | , : : gag 1 general foundry siness witl in operation within six months. 
, . ; ipital stock. | h rles S., Charles M fhe United States Steel Casting Co., 
H. W. ¢ ae eee cently incorporated with $1,000,000  capit 
i He i { The Corpor ation Detroit, is purchased the property of the Natior 
; rtly will € 2 =6continuou gra iron Steel Casting Co., New Cumberland, W. Va 
es ndry, 14 + eet, equipped with three and will build another plant. The officers 
> i polas t South Bend, Ind plant the new company are as _ follows: Sam 
x ¢ \ 9 | : & M ne ¢ Ungeleider, president; Jacob Adolph, vice 
I I I \ gst oO emplat purchase of president; Ray Muslin, secretary and Ral 
Be M or . . foundries B. Cohen, treasurer. 





















































































































The Harrison Steel Castings Co., recent 
ns have f é arge in rporated with a capital stock of $300, 
I Valle ( or eae the Wat Malleable vill erect an open-hearth steel foundry o1 
* e gs ( ( Ay ie 25-acre plot of ground at Murphysboro, 
$ ‘ , Bids are being received on a foundry | 
ng, 260 x 180 feet and a cleaning departm¢ 
.: & M j lit 160 x 140 feet The company 
; ‘ x tall two 15-ton open-hearth furnaces, t 
: ‘ = : . Nel _— esigned either oil or powdered coal 
‘ ne S-ton and one 10-ton crane, with a 7 
: ji . ot span, in the foundry and one li 
‘ r witl a «55 -for pan, in the cleanit 
e Southern M & | roon ling. The officers are J. W. Hat 
ville TP ed ‘ rison, president; R. J. Harrison, vice pres! 
Ma! capital ‘stock $3 by S. S. Warr dent and G. W Harrison, secretary an 
‘ nd S. Hartsfe ( A. 5 eid nd treasurer The general offices will be located 
e Scott at Attica, Ind., the Chicago office, 522 M 
The K. M. Br & Alur Casting Co., Cormick building and office and works 4 
I ¢ ( € (le p M irpl ysboro, Ill. 


